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PEEPACE TO SECOND EDITION. 



Since the issue of the First Edition increased attention 
has been given to the Geology of the coast of Dorset- 
shire ; especially in the contributions of Messrs. Blake 
and Hudleston, and Professor Prestwich, which in part 
have been embodied in the present volume. 

Elementary and explanatory notes are given for the 
use of those young in the study of the science. 

A description of the geological formations of Swanage 
and Bridport, the two extremes of the district under 
consideration, is for more convenient reference placed 
towards the end. 

The Geological Survey of this district was almost 
entirely made by Mr. Henry W. Bristow, Senior 
Director of the Geological Survey of Great Britain. 
To him I am greatly indebted for a final revision of 
the work. Mr. W. Topley, of the Survey, has also 
kindly given much assistance, as have also Messrs. 
G. Sharman and E. T. Newton with the lists of 
Fossils. Mr. Etheridge has favoured me with the 
Bridport portion of his unpublished sections of the 
Oolite rocks of England. 



VI PREFACE. 

The works I Have consulted are necessarily very 
numerous, and to their respective authors I acknow- 
ledge my great obligations. 

• To the above and other friends, who have kindly 
responded to my inquiries for information, my sincere 
thanks are rendered. 

B. DAMON. 

Weymouth, October 1884. 
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GEOLOGY 

OF 

WEYMOUTH, POETLAND, AND COAST OF 

DOESETSHIEE. 



INTRODUCTION AND PHYSICAL FEATURES. 

The intelligent observer of the varied features presented in the 
region under consideration needs hardly to be reminded that what 
is now dry land was once at the bottom of the waters ; the ques- 
tion would rather be — ^When were the adjacent lands lifted from 
their ocean-bed and fashioned into their present form of island, 
hills, and valleys ; and by what agency was this effected ? When 
Geology was first studied, it was generally believed that the term 
^everlasting hills" conveyed a literal truth, and that they alone re- 
mained stable and immovable. It is now an established truth that 
the great ocean of the globe ever maintains approximately the same 
level, and that the changing relative position of land and water is 
due to instability of the former rather than of the latter. Such 
changes of the Earth*s surface were considered as exclusively due 
to some paroxysms which attended its early history, but which have 
now altogether ceased, or which act only with a greatly diminished 
power. It is, however, thought by some that the same agencies 
continue in operation, and act with an equal d^ee of intensity, at 
the present, as at any previous time ; * the elevated lands having 

* In accordance with this view is the terrible ontbnrst of volcanic 
energy at Java (August 1883) which has so changed the physical geo- 
graphy of the region that the former charts are said to be useless for 
purposes of navigation, whole mountains being submerged, new islands 
formed, and plains sunk heneath the sea. 

M. £lie de Beaumont affirms that a correspondence in the direction 
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been raised to their present positions not bo much by one or more 
mighty coovulsions, as by the action of more gentle forces operating 
through long perioda of time ; and that thus the solid porlioos of 
the Eiirth are being built up, while the wasting power of rivers, 
atmoBpherio agencies, and the Cflaselesa action of the sea, wear down 
those parts which are exposed to tliese influences. 

If the north and west coasts of our Island were formed of the 
wfter strata instead of the older and harder rocks, its geographical 
area would be rapidly diminishing. These opposing actions illus- 
trate that cycle of decay and renovation , or " evolution," which the 
solid parts of the Earth undergo, and by which the balance of land 
and water is maintained. The waste that its exposed part thus 
undergoes is compensated for by the materials that are removed 
being rearranged at the bottom of the Sea, and which, after a period 
of repose, ore again raised to the aurfaco to form new land. 

Of the wasting and denuding power of the eea this coast ^unisbes 
ample illustration. The Chalk and softer strata having readily 



I 



of mountsin ridgea indicatas correnpondonco in the direction of strata, i. e. 
nil mooiitaia cfaaiaa rai<«d during one period have the same course how- 
ever remotely situated fi'om each other, and in conSnnstioa of his theoT; 
furnished a liit of parallel systems nlrendy recognised ; Ibat of the 
Jurassic or Oolitic being W. 26° N. From this »|>proiimate uniformity ia 
the direction of mountain ridges, he infers that the rotatory motion of the 
tarth has aasisted in producing them. — Johnilon's ' Physical Atlus,' 
9ud edition, p. 2. 

.Some assert that the proiimate cause is to be found in Tolcanic agency, 
iniismnch na the greater elevations on the Earth's iorface coincide with 
the line of eitinct and active volcanoes. As this qnestion lies at the 
foundation ot all geological theories, it Is one for general and profound 
study. Sir W. Thomion, on malheniacical grounds, claims for the Earth, 
as n whole, ftom the »nrface to the centre, an eitreme degree of rigidity ; 
he has applied to it the la«s of cooling of a solid body by condnction, and 
believes that during its jiaiising from a liquid iulo this state Is the period 
daring which important geological phenomena have happened.-^' Trans. 
Royal Soc Edin.,' vol, 23, p. 1&7.) Dr. Sterry Hnnl and Prof. 1e Conta 
erpreased somewhat similar views, vi2. : " that the crust of the Earth haa 
contracted through cooling, and by horiiontol pressare has cruaSed together 
solid masses, forcing them up vertically." 

Mr. MalUt differs only from the above high anthorities in referring the 
heat from which volcanic energy is derived " to the mechanical wort of 
rruahing, produced by the more rapid contraction by cooling of the hotter 
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yielded to its action, have been worn away in a greater degree than 
the harder Oolitic and other rocks. The different formations having 
thus yielded unequally, there have been formed curves, bays, natural 
arches, caverns, peaks, and insulated portions. Examples : — ^Durdle 
or Barn-door Cove, Man-of-War Cove, Stare Cove, Lulworth Cove, 
Worbarrow Bay, &c. 

Where the south-west frontier of the Chalk first rose out of the 
sea cannot now be determined, but it must have been considerably 
in advance of its present line. Probably the entire bay of "Wey- 
mouth has been formed by the action of the sea on the more yielding 
strata which once filled that area. 

From Portland to the Land's End, where harder rocks prevail, 
the coast is more linear ; but where the softer formations come in, 
the coast line recedes. 



material of the nucleus beneath." The Rev. 0. Fisher, Author of * Physics 
of the £arth's Crust,' though accepting the hypothesis of ext^me rigidity 
for the globe, as a whole, considers that the cooling of alsolid sphere 
cannot account for the inequalities nor for the compression|of the crust 
(p. 269), but, as he writes in the * Geological Magazine,' 4 the surface 
phenomena require that the cooled crust of the Earth [which S^e estimates 
at from 25 to 30 miles thick] should be far more rigid than what it rests 
upon. For instance, they require that the substratum shoald be sufficiently 
fluid to admit of the crust being shifted over it towards the^ mountain 
ranges ; that it should likewise be in a condition to flow upwards into 
narrow chasms, and form igneous dykes, and to furnish the ejptments of 
volcanoes." ... He also argues, from facts connected with the rising 
and sinking of the surface, that ^* if the substratum be as rigid as glass or 
steel, then the crust must be much more rigid than glass or steel ; which 
is a reductio ad ahsurdum. If it be asked how it can remain liquid, under 
the pressure of between 20 and 30 miles of superincumbent solid rock, I 
answer that recent experiments have tended to show that igneous rocks 
are denser when melted, than when solid at the melting temperature.*' — 
(" On the Rigidity of the Earth," by 0. Fisher, * Geol. Mag.,* Dec. 2, vol. x. 
p. 94, 1883.) 

All the above authorities agree in referring the greater elevation of our 
existing mountain ranges to the Eocene and Miocene Periods. 
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The effecta of denudation ate throuj;hout the district very visible, 
the entire surface being mora or less traversed with valleys of 
deoudatioo and other hollows produced by this agency, the amount 
of which can be estimated not only from the absence of the superior 
formations of Oreeusaiid, Chalk, and Tertiaries, but from tbe almost 
complete disappearance of the vast mass of materials which once 
filled up these intervals. 

These ineqitalities of the snrface find an easy explanation in the 
theory now very genentUy accepted, viz. that as the land rose 
slowly out of the sea it became exposed to the denuding action of 
the waves nud cuirentB of the ocean, which in places may have 
removed each stratum as it rose to the surface, while in others 
temporary lakes were formed, the waters of wliich would eventually 
find for themselveB au outlet. The action of atmospheric ageacjea 
on the upraised area would excavate valleys, such as the furrowed 
surface of the Chalk on the north-east of Weymouth j on the west 
there are the extensive valleys of Burton, Bridport, Chideock, and 
Charmouth, which all terminate at the sen. 

As the former contents of these valleys must have been lodged 
in an adjacent sea, the shingle on the Weymouth shore, and the 
still more remarkable deposit of the Chesil Bank — composed as 
they are niMnly of Chalk flints — may have been partially derived 
from these sources. 

The distinguLshod Dr. Buckland, in reviewing the various proofs 
of a recent inundation of the Earth's surface, identified it with the 
waters of the Muaalc deluge ; * but at a later period (1837) be con- 
sidered the event in question as the last of the many geological 
revolutions which have been produced by violent irruptions of water, 
rather than by the comparatively tranquil inundation described in 
the inspired narrative.t 

Though the order and relative positions of the various strata are 
well established, the series is necessarily incomplete, from there 
having been deposits of which no trace is preserved.^ Neither are 
all the known formations present at or below any one part of the 
Earth's surface, a certain portion of dry land being always contem- 
poraneouB wilh the beds formiog on the floor of the ocean. 
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Table op British Strata, bt H. W. Bristow, F.R.S., F.G.S. 





SiTBDrVISIONS. 


Obioin. 


Post Pliocene. 


, Blown Sand. 
Raised Beaches. 
Alluvium. 
Brick Earth. 
River Gravel. 
Cave Deposits. 
Glacial Deposits. 


Various. 


Pliocene. 


Crags. 


Marine. 


Miocene ? 


Leaf Beds and Lignite. 
Basalt-sheets of Antrim and 
N.W. Scotland. 




Eocene. 


Fluvio-marine. 
Bagshot Beds. 
London Clay. 

Woolwich and Reading Beds, 
&c. 


Freshwater. 

Es^iarine 

and 

Marine. 


Upper Cretaceous. 
Lower Cretaceous. 


(White and Grey Chalk. 

< Upper Greensand. 

(Gault. 

JLower Greensand. 

\Wealden Beds, &c. 


Marine 

and 

Freshwater 

(Wealden). 


Upper Oolitic. 
Middle Oolitic. 

Lower Oolitic. 


JPurbeck. 

\Portland and Eimeridge. 

Coral Rag and Oxford Clay. 
/Cornbrash. 

1 Forest Marble and Great 
I Oolite. 
IStonesfield Slate. 
Vinferior Oolite. 

Lias. 


Estuarine 
and Marine. 

Marine. 


^ Ikeuper. 
H (Bunter. 


Rhjctic. 

New Red Marl, Sandstone, 

and Conglomerate. 
Sandstone and Pebble Beds. 


Inland Seas. 
Salt Lakes. 


Magnesian Lime- 
stone. 

Permian. 


Red Marls and Magnesian 

Limestone. 
Red Marl, Sandstone, and 

Conglomerate. 


Marine. 
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Table of British Strata — continued. 





SUBDIVniONS. 


OaioiH. 


Carboniferous. 


Coal Measures. 
Millstone Grit. 
Toredale Rocks. 
Mountain Limestone. 


Terrestrial 
and Marine. 

(Partly 
Estuarine.) 


Devonian 

AND 

Old Red Sandstone 


Devonian Slates and 

Limestones. 
Old Red Sandstone, &c. 


Marine. 
Freshwater. 


Upper Silurian. 
Lower Silurian. 


1 Ludlow. 
< Wenlock. 
(Upper Llandovery. 
} Lower Llandovery. 
IBala and Caradoc. 

Llandeilo. 

Arenig. 
iLingula Flags. 


Marine. 


Cambrian. 


Harlech Grits. 
Llanberis Slates. 


Marine. 


Laurentian. 


Gneiss 

of the Outer Hebrides, and 

N.W. Coast of Scotland. 


Marine. 



the concentric layers of an onion, but the illustration, though instructive, 
is not strictly accurate, as no one stratum ever enveloped the entire globe. 

''The most profound depths of the sea coincide nearly with the 
elevations on the Earth's surface, the average height of which is 
9504 feet."— 0. Fisher's 'Physics of the Earth's Crust,' p. 55. 

From the top of Chimborazo to the bottom of the Atlantic, at the 
deepest place yet reached by the plummet, the distance in a vertical line 
is nine miles. — ^Maury's ' Physical Geography of the Sea,' p. 251, 2nd 
edition. 

The greatest depth reached by the Challenger Expedition was 
4575 fathoms or 27,450 feet. 

In a lengthy memoir "On the missing Sedimentary Formations," 
by Dr. J. J. Bigsby ('Quart. Joum. Geol. Soc.,' toL zz. p. 198), 
150 gaps or blanks are recorded as ansing from suspension or removal of 
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An Artesian Well at Kentish Town was sunk through the fol- 
lowing formations : — 

Feet. 

324 Tertiary Beds. 

645 Chalk. 

14 .. .. Upper Greensand. 

130 Gault. 

The Lower Greensand, Oolite, and Lias heing absent, and the Gault 
reposing on Palasozoic rocks. 



The strata of this district belong chiefly to the Oolitic group, so 
called from many, though not all, of its stone beds being composed 
of small roe-like particles, the nuclei of which are generally, as shown 
by the microscope, a fragment of shell or of some other organic 
body. The group of strata described as Oolitic in England is better 
known on the Continent as Jurassic, from the Jura Mountains 
being in part composed of beds equivalent to those of the Oolites of 
Great Britain, although often differing in their lithological character, 
the Oolitic rocks of the Jura being considerably harder. 

In Great Britain the Oolitic series ranges from the coast of Dor- 
setshire through the centre of the country, to the coast of York- 
shire, and reappears in the north of Scotland, in Sutherlandshire 
and Skye. It is largely spread on the opposite coast of Normandy, 
where it offers a close resemblance to the correspoDding strata of 
Dorset and Somerset. It prevails also in other parts of Europe, as 
in the vicinity of Moscow, where it rests on the Carboniferous 
Limestone, the intermediate formations being there wanting. Dis- 
coveries of fossil remains in India prove that the Oolite is also 
there represented, as in the Himalaya Moimtains. Captain A. 



deposit by denudation, and other causes. Among other results, says the 
same Author, these absent deposits '* yield us in the vast Laurentian 
spaces, European and American, the remarkable spectacle of the most 
ancient land known, witnessing itself little disturbed, for a length of time 
which no man can measure, the successive immeraions and emersions going 
on around them, with all their strange and beautiful results. These 
gaps or blanks, by their magnitude and number, become a great feature in 
the Earth's crust, expressiv^e of unity of design in time and space.''— 
Bigsby, p. 233. 
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Gerard ooilectad Ammonites of that formation 16,200 feet above 
the level of tlio sea,* 

Sir John Richardson brought fossils from the Mackenzie Biver 
which wore referred by Mr. Sowerby to the Oaford Oolite, The 
existence of Jura^io beds on the East Coast of Africa \6 also 
estahlisbod.t 

The Oolites yield the principal building-Btones of the middle 
and south of England, aud include the Furheck, Portland, and Bath 
stones. Caen atone is similar to the Bath, and the celebrated litho- 
graphic stones Sire worked from the Upper Oolite of Solenhofeii. 
The beautiful statuary marble of Carrara in Italy is considered to 
be an altered Oolitic limestoce,t its crystalline texture, clear white- 
ness, and abaence of fossils being due to the action of subterranean 
heat. In some parts of Italy, where Oolitic limestones abound, it 
is found that their texture reserables that of the Carrara Marble 
in proportion as they are altered by heat. Had the force which 
raised Portland from the bed of the sea been accompanied, aa in 
the elevation of the Alps, with eruptive matter forcing a passage 
through the superincumbent strata, the Me of Portland might also 
have fielded marble beds somewhat resembling those of Carrara. 



The Oolite of Qreat Britain is perhaps at no one district mi 
fully represented than in Dorsetahira 

The following formations, represented on the coast betwi 
Swanage and Bridport, are described in theic ascending order : — 

Pobt-Tebtiakt. 
Land Slips, Sea Waste, Atmospheric Debris. 
Baised Beaches. 

Sandstone Boulders, Druid or Saraen Stones. 

Chalk Flints, and Breccia. 

Mammaliferous deposits. 

• ' Quart. Jonrn. Geo). Soo,,* vol. v. p. 2B0. 

t ' Quart. Journ, Gaol. Soc.,' ml. it. p. 17. 

J Since the bLoth *m written, other vicwa have heon eipreMed: one 

that the Carrara Marble ii of Llasaic age; others that the formation 

should be assigned to the Carboniferous or some other Palaoioic period. 

—' Qnart. Journ. Geol. Soc.,' vol. iiiv, p. 41, and' Geol. Mag," Jnly 187(1, 

The Geological Surveyors of Italy conaider it to be Triassie. 
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Cretaceous 



Tertiary. 

Newer Pliocene. (Bone caverns.) 

Eocene. 

Plastic Clay, or Woolwich and Reading Beds, 

Secondary. 

Upper WMte Chalk with flints. 
Lower White Chalk. 
Chalk Marl. 
Upper Greensand. 
Gault. 
^Wealden Beds. 



Upper Oolite 



Middle Oolite 



Lower Oolite 



• . .. 



Purbeck Beds. 
Portland Stone. 
Portland Sand. 
Kimeridge Clay. 

I Upper (calcareous Grit. 
Coral Rag (Coralline Oolite). 
Lower Calcareous Grit. 
Oxford Clay. 

Combrash. 

Forest Marble. 

Fullers' Earth. 

Inferior Oolite Limestone and Sands. 
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FULLERS' EARTH.* (Characteristic Fossil.) 
Fig. 3. (Natnrol Site.) 




Oatrni aaimiiuiia. Sow. (Aherrsnt formg,) 
Fiom the FulJers' Earth, Ungton, Weymouth. 

Dsually a grey or greenish -coloured clayey hed with layers of 
"FuUere'Earth."* Its Dearest point (o Weymouth is a small portion 
of the cliff at Langtim, on the shore of the Fleet, five milea west 
from Weymouth. It reappears at Abhotsbury, and from thence 
extends without interruption along the coast tu Burton Castle, 
2 m, east of Bridport Harbour, where it attains its masimum 
development. Its distinguishing fassil is a small elongated oyster, 
Oilrea acuminata, which is generally abundant. At LungtoD the 
cliff is little else than a mass of this one sijccies. The site of this 
singular accumulatioa is the cliff immediately below the Coast- 
guard station. Though as many as 100 species of fossils are referred 
to the " Fullers' Earth " formation, very few besides 0. nnwni'nafct 
are found here. 

Prof. R. Tale considers, from Falnontological evidence, that the 
Fullers' Earth should be referred to the top of the Inferior Oolite and 
Dot to the base of the Great Oolite. (' Quart. Journ. of Science,' 
.Ian. 1870.) 

• From ita property of sbiorbing greise, it was once Urgely u>ed by 
i;loth mumfsctnitra in the operation knowD a* " FullJDg." 



roBBflT KARBIil. 

FOREST MARBLE. (ChmotflrUtic PoBsils.) 




4. Ter^)Tati^ dlgona. Sow. Nstaral liie. 

5. Apiooriaitii rotandv!, HilUr. SUghtl; reduced. 

Enciiaite.) 

6. Section cf ditto. 






The Forest Uarble comprises both Ujera and blocks of limeatoue, 
divided bj thin seams of okj and calcareous bunds. The lime' 
stone portion, or that commonly known as the " Forest Marble," is 
in great part composed of comminuted ahells, Echinida, and other 
drift or tidal deposits, with prints, and trail-marks of molloBca, 
worms, &c. It is so fissile and slaty as to supply roofing-, fencing-, 
and flag-stones for the villages near which the stone occurs.* 

In Wychwood Forest, Oxfordshire, a portion of it assumes a crystal- 
line testure, and when worked and polished, forms the coarse 
marble &om which the formation takes its name. Bivalre shell* 
are most common in the thick tieds, univalres in the thinner beds. 
Apiocrmitel rolundua, with the upper arms and lower stem com- 
idete, and 15 to 20 inches in length, is a singular and beautiful 
crindd. An additional interest has been given it in the discovery 
by the " Porcupine Expedition," at the depth of 2435 fathoms, of a 

* Keferring to this formation in Dorsetshire, Mr. Conjbeare remarks 
that it seems more probable Chat the great Oolite possei into the Assile 
character of Foreat Marble, than that the Forest Marble (generally a 
aabordiaate bed only) shoald here attain snch a diiproportionate thick- 
neu, and the Great Oolite iteelf be kbsent. — ' Oatlinea of Qeology,* 
p. 205. 
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living example of the " Apiocrinite ** type, hitherto supposed to be 
extinct. • 

Its horizontal extension here is considerable : rising from beneath 
the Combrash at Radipole and Nottington, it extends westwards to 
the coast at Abbotsbury, with an average width of 2 miles, and a 
thickness of 500 feet. Organic remains are generally abundant, 
many of the thin stony beds being composed of fragmentary shells. 
The best-preserved specimens are from the seams of clay which 
alternate with the stony beds. The waved and wrinkled appearance, 
so characteristic of the Forest Marble, answers to examples offered 
at the present day by the furrowed surface of sand exposed at low 
tides on a flat and shallow shore. Strata presenting such an 
appearance were probably likewise formed on a shallow shore. 
This analogy is rendered still closer by the beds being composed of 
rolled fragments of shells, corah, echini, and Crustacea y and above 
all by the frequent impression of small footsteps, apparently of 
crabs and annelids which frequented the shore when it became 
exposed by the ebbing tide. 

Dr. Sorby has detected, by microscopical examination, that the 
tidal action which accompanied the deposition of the Forest Marble 
was 

Ebb from S. 33° East. 

Flow „ S. 35° West. 

By the thinning out of the strata, and the disappearance of certain 
genera of shells and other organisms, which required a greater depth 
of sea, and the occurrence of others that are littoral, the position of 
the ancient coast-line may be inferred. 

List of Fossils from a small quarry of Forest Marble, near the 
higher mill at Kadipole, where we meet with the following 
section :— 

a. Soil — 1 foot. 

b. Whitish clay, which towards the middle and lower part contains 

flags of hard bluish limestone, frequently covered with shells, 
both whole and fragmentary — this latter condition being 
characteristic of Forest Marble — 12 feet. 

c. Solid beds of stone, forming the bottom of quarry, and probably 

extending to much greater depth — 4 feet. 
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List op Fossils found in this Quarry : — 

Avicula costatay Sow. 

Lima duplicatay Sow. 

PTwladomya fferauUt, small var., Ag. 

Pecten hemicostatus (vagans) Lye. and Morris. 

Trigonia pullus. Sow. 

Rhynchonella ohsoletay L. 

„ varians, Schloth. 

Terehratula digona. Sow. — abundant. 

„ coarctcUa, Park. 

„ intermedia. Sow. 

„ perovalis. Sow. 

* Apiocrinites rotundvSy Miller. 
Stems of Pentacrinus and Lignite, 

A quarry has lately been opened in a field near the Farm House at 
the end of Cold Harbour Lane, one mile north of the Upper Mill. 
This section, which exposes a fault, offers from 15 to 20 feet of grey 
and light-coloured clays, resting on coarse fissile stone, which in 
some parts is chiefly composed of small shells and portions of shells 
and corals, with worm-tracks and tidal marks. 

List of Fossils found here : — 
Avicvla costata, 
Lima duplicata, 
Ostrea Sowerhyi, 
Pecten hemicostatus, 
Bhynchonella dbsdeta, i 

„ varians (media). 

Terehratula digona, 

„ intermedia, 

Eulima, Cerithium, Turbo and other small univalves. 
Apiocrinites rotundus, 
Pentacrinus, stems. 
Fragments of Lignite, 

* The stratum known as the " Bradford Clay " near Bath, and once 
famous for its rich deposit of the " Apiocrinus " or Pear Encrinite, is but a 
sub-formation dividing the Forest Marble from the Great Oolite. Its 
separate occurrence cannot be established in this district, though its 
prevailing fossil is sparingly distributed. 
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FOBBST MaBBLE. — NOTTINGTON. 

A village 3 miles nortli of Weymoutb, in a quarry (since en- 
closed), where the Forest Marble was quarried, the section was as 
follows : — 

a. Soil — 1 foot. 

b. Clay — 5 feet. 

e. Alternately layers of Clay and soft sandy Stone — 4 feet. 

d. Clay— 2 feet. 

e. Stone — 2 feet. 

/. Blue Clay — 1 foot 3 inches. 

g. Good Stone, bluish, shelly, crystalline, hard, less fissile than the 

stony beds of the Forest Marble nsually are — 7 feet. 
A. Blue Clay — bottom of quarry. 

List of Fossils — 

Avicula costata, 
Lima duplicata, 
Myacites decurtatus, 
Ostrea Sowerhyi, 
BhynchoneUa varians, 
Terehratula intermedia, abundant. 

„ digona, „ 

Pecten hemicostatus. 
Apiocrinites rotundus. 

Small shells, &c., on flagstones. 

Tliis list will doubtless be applicable to any other section that 
may be opened in the vicinity: the opening and subsequent 
closing of such quarries being of frequent occurrence. 

FoBEST Mabble. — Lanoton Hebbing. 

In a quarry between the village and the Coast-guard station a 
good section is offered, which differs from that at Radipole : 

a. Soil — 1 foot. 

b. Clay — 1 foot 6 inches. 

c. Stone, in layers one and two inches in thickness. Greyish when 

fractured, and composed in great part of comminuted shells — 
9 feet. 
Bottom of quarry. 

Fossils are numerous on the surface of the flagstones ; cliietly 
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of the genera Fecten and Ostreaf with portions of Apiocru 
nites, 

Combrash qnarries are close by. 

The Forest Marble and Combrash formations, althongh in close 
proximity, are very dissimilar in lithological characters ; the presence 
of the characteristic species of fossils figured will be found a further 
means of identification. 

In a quarry of Forest Marble at Well Down, a little east of 
Abbotsbury, fossils are numerous, chiefly of the following species : — 
Avicula costcUa, Ostrea Sotverbyi^ Bhynchondla ohsoleta, Terebratula 
digonay T, intermedia^ and Eemicidaris, 

Organic remains, though so abundant in the Forest Marble of 
Wilts, including, besides Echinidie and MoUusca, Fishes and Cri- 
noidea, are in the Weymouth beds confined to a comparatively 
small number of determinable species. 

OORNBRASH. 

In immediate contact with the Forest Marble, with which it 
is generally associated, is the Combrash (so called from the stone 
breaking up or disintegrating into small rubble), which becomes well 
adapted for the growth of com, and which yields, in comparison with 
other stonebrash lands, much better crops.* 

* Analysis of the Combrash by Professor A. Voelcker : — 

Carbonate of lime 89*195 

Magnesia 0*771 

Sulphate of lime 0*241 

Alumina * 2*978 

Phosphoric acid 0*177 

Soluble silica 1*231 

Insoluble silicious matter 4*827 

Alkaline salts (undetermined) 

99*423 

The agricultural capabilities of combrash lands may be judged from the 
rent-charge (in 1861) in the county of Gloucester, quoted by Professor 
Buckman, on '<The Oolite Rocks of Gloucester and North Wilts," < Quart. 
Joum. Geol. Soc.,* vol. xiv. p. 98. 

Ist. Rent of Stonebrash, inferior oolite, from Ts. to 20s. the acre. 

2nd. „ great oolite, „ 145. „ 255. „ 

3rd. „ Combrash, „ 205. „ 405. „ 
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CoRNBEABH. Characteeibtio Fossilb. 
Fig. e. 
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It is a coarse rubbly limestone, of a grey or bluish colour, gene- 
rally in flattish or lenticular masses, yielding stones seldom exceed- 
ing a foot in diameter, and of but little value as buildiug-stone. 
Partings of brown and greyish clays alternate with the more solid 
beds. At Weymouth this formation is about forty feet in thickness. 

Geologically considered, the Gombrash is an unimportant forma- 
tion, easily recognised by its organic remains, which are extremely 
numerous. Phillips, in the 'Geology of Yorkshire,* remarks 
that '' it is not so much by the presence of particular species of 
fossils which are found in no other stratum, that the Gombrash can 
be accurately identified, as by the occurrence together in it of some 
fossils which are repeated in rocks above, and several others which 
are found in those beneath." Gonfirmatory of this opinion. Pro- 
fessor Buckman observes that every fossil figured by Phillips, 
illustrative of Gombrash, equally well illustrates the Inferior Oolite 
of Gloucestershire. The late esteemed Treasurer of the Dorset 
Nat. Hist. Soc., the Bev. H. H. Wood, gave considerable attention 
to the Gombrash as developed in Dorsetshire, with what results 
may be seen from the following data : — 

Professor Buckman, in the 'Quart. Joum. Geol. Soc.' vol. xiv. 
gives 71 species from Gloucestershire, exclusive of Gephalopods and 
Brachiopods (the latter very numerous). Mr. Whiteaves enumerates 
76 species from the neighbourhood of Oxford ; and Mr. Leckenby 
136 species as occurring near Scarborough. " I do not (writes Mr. 
Wood) like to speak very positively, but I think I have nearly 
180 species of MoUusca alone, from my own neighbourhood (Hol- 
well, near Sherborne), and I am sure the list can be still further 
increased."* This interesting GoUection may be seen in the 
Museum of the Sherborne Grammar School. 

A section of the Gombrash may be noticed near the second mile- 
stone on the road to Dorchester (the eastern termination of a zone 
about half a mile in width, passing through the villages of E. and 
W. Chickerell to the Fleet backwater), and in a narrower but 
almost parallel zone extending from Nottington through Tatton to 
Langton Herring. It is throughout characterised by the same 
fossil remains, chiefly bivalves, of which the Brachiopoda are the 
most numerous. The channel of the backwater near the village of 
Eadipole has been formed through the Gombrash. The low cliffs 

♦ *Proc. of Dorset Nat. Hist. Soc.,* 1877 
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on either side are favourable points for examining this formation, 
the stony beds of which are highly charged with fossils. In an 
adjoining field the upper stratum has been opened for the purpose 
of quarrying stone for ballasting the adjacent railroad. 

List of Fossils found in the Combrash, at Badipole :— 

Fish-remains. 

Grustaceae. 

BhynchoUtes, (Sepia-beaks.) 

Ammonites. Impressions. 
Belemnitea (?) 

Actceon. 

CerithiiMn. 

LiUorina. 

Nerinoea, 

Natica. Two species. 

SerpiUa, 

Avicida echinata^ Sow. 
Ceromya concenirka^ Sow. 
Ca/rdium. 
Corhda, 

Qoniomya lUerata^ Goldf. 
lAvna dupNoatat Sow. 
Lucina, 

Myacitea decurUUus, Phil. 
„ 8ecurifonni8f „ 
Modiola cuneatay Sow. 

„ LonsdcUety Lye. 
Nucula. 
Ostrea cosMa, Sow. 

„ flabeUoideSf Lam. (Marskii^ Sow.). 

„ Sataerbyiif Mor. and Lye. 

„ small flat species. 
Fecten arcuatua^ Sow. 

„ hemicoatatttBf Lye. 
Fholadomya bttcardium^ Ag. Common. 

„ carmataf ,, 

Pholadomya (?) 
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RhynchoneUa condnna, Sow. 

„ dbsdeta^ Sow* 

„ tetrdh^dra^ Sow. (?) 

n varians, Schloth. 

Terehratula globata, Sow. 

„ intermediay Sow. 

f >, obovata, „ 

yf maxiUataf „ 

„ perovaliSy „ 
Venus, 

Mdecttfpus d^pressuSj Lam. 

Echinobrissm (J^udedUes) cluniculariSf Llhwd. 

Fentcicrimte,^ 

In a qnairy at Bnckland Yoleys many of the above species are 
met with. 

Numerous other Quarries and road-outtings in the Combrash may 
be seen in the neighbourhood, but the formation offers little variety, 
either zoologically or lithologically. The almost entire absence of 
Ammonites and other Gephalopods, so characteristic of the preceding 
and succeeding formations, deserves notice. 



OXFORD CLAY.t (Additional Figures of Fossils. 
Supplement, Plates 1, 2, 3, 17, 18,) 

The name of this formation is derived from its occurrence in the 
vicinity of Oxford, where it forms the substratum of the valley of 
the Isis. Dr. Buckland and Sir H. De la Beche estimated its thick- 

* The major part of the Cornbrash fossils, being casts, are sometimes 
difficult to determine. 

f L'Argile de Dives is the name for this clay on the opposite coast of 
Normandy. 

The uniformity of the zoological character of the Oxford Clay in dis- 
tricts widely remote, is shown by the presence of the same species in 
Great Britain, Wurtemborg, Russia, and South Africa. 

At Koroschovo, a suburb of Moscow, the Oxford Clay is distinguished 
for the number of its fossils. Here, in the bed of the " Moskwa," when 
the water is low, may be seen the prevailing species in great profusion. 
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nes3 in this district at 300 feet.* The Geological Survey i 
it a. thickuess of nearly GOO feet It ia closety associated 
(from tho occurrence of "faults" and "slipa") with the Kimeridge 
Clay, There is, however, no possibility of the two fonnaUona 
being confounded when any foBfiila are pretent: thus, the common 
flat oyster, Oitrea deltoidea (Fig. 31) marks the Eimeridge ; ihe 
curved oyster, Qryphaa di'latafa (Fig. 7, Plate IIL), the Oiford 
Ciay. This latter clay is generally of a dark-blue colour, though 
not uniformly so, its upper portion being sometimes brownish. Its 
boundary on the east of this district is marked by the conspicuous 
land of Bam Cliff, whence it runs conformable to and follows the 
course of the Coral Bag to its western termination at Abbotabury ; 
southward through Jordan Hill, Lodmoor, and Greenhill to Wey- 
mouth Harbour (its southern boundary) ; and proceeds westwards 
to the shore of the East Fleet. The diisplacemsnt of strata in the 
Weymouth district is marked by the Oxford Clay being adjacent to 
the Coral Bag on the south, as it is to another belt of Coral Bag on 
the north, the intermediate distance being occupied by the Forest 
Marble and Combrash. 

The first vertical shaft of the long tunnel on the Dorchester Bail- 
way passes through the Oxford Clay ; this part of the hill is 300 feet 
above the level of the sea : it follows therefore, that the Oxford Clay 
at Bidgway is bat little short of that height above the Oxford Clay 
at Weymouth. As, at the period of its deposition, it formed a con- 
tinnoDs and horizontal stratnm, this portion must have been raised 
into its present anomalous position, viz. between the Wealden Beds 
on the south, and the Chalk and Qreensand on the north, instead of 
the Combrash asd Coral Bag. Its appearance between strata of so 
much later a period is so remarkable, that doubts were entertmed 



With the help of a few chitdreu belonging to the village, a heap of foesjls 
wu BOOH made, but from which, at «uch a remote part, I conld make only 
■ niiaU selection. Belmut&ei Oaenii, and Bel, haatatai of the Oxford Clay 
of Britiia were represented by Bel, (Aioletus and S. Parukriitiuia in extra- 



I 



Am, Kanigi, Lmu 



tw) together with other fami 

The had* are lets 
>faa1e which in the ] 



I, catenututiii, ontaftu, &c. Brachiopods (so 



r Ibssila i 

■ than in EngUud, b 



■e with 



3uth," Trane, Geol. S 



OXrOBD OLiT. 



r 88 to its identity, but the following 
Bet of fojsila, nearly all of which 
are well-known Osford Clay species, 
places it beyond doubt.* 
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„ Lamberli, 
Astarle. 
Anomia, 

Modiola hipartiim. 
Myiu^a oblata. Sow. 
Nueuia. 

Oitrea fiabelloidee. Lam. 
Ori/jihiEa dihlafa, 
Trigonia perlttta. 
Thracia depressa. 



I 



In reply to another attempt to 
account for the occurrence of the 
Oxford Clay in such an unlooked- 
for situation aa a drift, Mr. Weston 
remarks:* 

1. Thst th« fossil bones found bear 
no marks of abnuion which woulil 
iadicatfl their having beeo drifted, 

2. That the Ojford Clay ia of con- 
siderHhle depth ; GO feet having been 
leached withoat arriving at its ter- 



3. That the vertical eur&ce of the 
wall of Chalk is not conaistest with 
the natural results of previons dilu- 
vial action in the localities under 
coosideraticn. 

4. Whence conld the Oiford Clay 
hare drifted? there being no eihibi- 
tionof that bed in the neighbourhood 
at 10 high a level. 
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The Rev, Osmond Fisher, who was residing in Dorchester during 
the construction of the Wilt*, Somerset, and Weymouth Railway, 
coatributed the following note on the ooniplinat«d fault at Bidgway, 
in 'Banies' Guide to Dorchester'; — "The geologist will find an 
interesting object at the railway-cutting tbrough Ridgway Hill. It 
was known to Buckland and Db la Beche when they drew up their 
paper upon the Weymouth district, that thera was a great fault, 
ranging nearly east and west, and following the southern escarp- 
ment of this range of hills, bringing beds of diSersnt ages, from the 
Oolites lo the Greensand, into contact with the chalk. At tliat 
gutrticular point, however, where the fault is laid open by the 
recent works, iho phenomena are of rt very unusual and complicated 
kind. The cutting displajB a complete sequence of iitrata, from the 
lower part of the Portland beda, through the entire Purbeck series, 
to the Wealden clays and sands. But the singularity of the section 
consists in a portion of the Oxford Olay making its appearance 
between the Wealden beds, and where the fault cuts off the chalk. 
Having opportunities of watching the progress of the works, I was 
aware of the Oolitic clay appearing as long ago as 1846, when 1 
found a specimen of Trigonia in the clay from the shaft ; but when 
the cutting was commenced, Qryphma dilaialu occurred in plenty 
with portionsof other fossilsof the Oxford Clay, and I wascanvinc«d 
uf the identity of the clay." 

The Oxford Clay, like the Kimeridge, contains beds of inflammable 
shale, though of less strength than the latter. Our friend Mr. 
McNeil has in the course of bis experiments lit his ofQces with gas 
obtained from the unctuous bituminous shale of the Oxford Olay. 

Iron Pyrites* is largely diSused in this formation ; frequently 
iticrtisting organic remains, of which there are examples in the 
numerous small Ammonites that occur in this neighbourhood, in 
which latter condition we have an illustration of its production by 
the decomposition of animal matter.f The sulphurous springs at 



worth nboQt 15s. ■ ion, and yielding one- 
thinl iulpbur and Lwo-thirda iron. lU tnlour is dilTcrDnt ihsde* of brmu' 
yellow, hence ia theae days of gold learching it hsi been mintaken for the 
precious metal. Iron pyrites it also lirgeJjr need in the production of 
green vitriol and lulphuric acid (oopperas and nil of vitriol). 

t Mr. Pepyi {'Trans. Qeol. Sac.,' vol. L y. 399) records the accidental 
iliscovory of the production of Iron Pyrites from the decompoition of the 
iiodlaa of some mice, which had fallea into a pitcher coatalniag leveral 
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Nottington and Eadipole Spas, near Weymouth, derive their 
chemical character from the decomposition of this mineral in the 
alkaline sulphates of the shaly beds of the Oxford Clay. Disengaged 
gases are sometimes detected, arising from the same cause. At the 
old end of the Quay Wall of Weymouth Harbour a gas, from the 
Oxford Clay, rose to the surface, which burnt with a bluish flame. 

Selenite, a crystallised form of sulphate of lime, produced by the 
action of decomposing iron pyrites upon the fossU shells, is abundant 
throughout this formation. Its ordinary form is a lenticular crystal, 
from one to three inches in length, soft, transparent, and easily 
splitting into thin plates or laminsB, when it is flexible like talc, a 
mineral substance found in the older formations.* 

Septaria f are numerous throughout the Oxford Clay in the Badi- 
pole backwater, also at the Greenhill, where they have formed 
in successive layers. None present such beautiful markings as 
those met with at the first-mentioned spot. Cut into slabs and 
polished, they form suitable tops for fancy tables. Thoi^h locally 



quarts of a solution of iron that had remained unnoticed for a year. In 
these and other similar cases, the hydrogen evolved from the decomposi- 
tion of the animal matter is considered to take the oxygen both from the 
sulphuric acid and oxide of iron, so that Iron Pyrites is formed. 

* Selenite is one of the forms of sulphate of lime, whence plaster of 
Paris is derived. As fibrous gypsum it occurs in Derbyshire, where it 
is worked into various ornaments. As a soft chalky stone, there are 
inexhaustible beds in the neighbourhood of Paris. In the Island of 
Purbeck, blocks of gypsum are worked in the cliffs, and exported for 
making plaster of Paris. In its granular or more massive form it is 
better known as alabaster, which in Italy yields that well-known material 
which is turned in the lathe, and sculptured into figures and vases. 

Scale of the relative hardness of minerals as adopted by *' Mohs " : — 

1. Talc. 6. Felspar. 

2. Gypsum (Selenite). 7. Quartz (Rock Crystal). 

3. Calcite (carbonate of lime). 8. Topaz. 

4. Fluor Spar. 9. Sapphire. 

5. Apatite. 10. Diamond. 

f Concretions formed round a nucleus, and composed of their clayey 
matrix and calcareous matter; the latter traversing the mass during 
their formation in veins, or septa, hence their name. The Septaria of the 
London Clay are, after being calcined and ground, made into Roman 
Cement. 
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termed "pudding-atone," they are essentmlly diffcreut from the 
conglomerate known by that name. The term, bh applied to 6ep- 
taria, ia used to denote their form and structure ; to the congloiner- 
ates of Hertfordshire, their composition, the latter being composed 
of gravel and flint pebbles in a silicioua cement, ho mixed as to 
suggest the above epithet. 

The name Turtle Slone has been given to the Septaria, from a 
supposed resemblance of the surface, when polished, to the back 
shell of a turtle. The dark rich colour of the spar results from the 
presence of iron. Notwithstanding the irregular veining, so that no 
twoarealike, there is a general [lattem nhich they appear to foUow. 
ThuH, in the larger and spherical stones, tlie centre is filled with spar, 
from which it radiates towards the edge or outside, in a number of 
points not nnlike those mnrked on a mariner'n compass, each apex 
or point being about equally distant from the centre. Microscopic 
examination has detected the Umince of the hardened clay to be 
parallel to the laminte of the shale or marl in which the stones are 
enclosed. In some, where the crystallisation is incomplete, and 
a space remains, water is found, which either originated with the 
formation, or has been drawn by capillary attraction into minute 
fissures from the exterior. 

Bir H. De hi Beche,* referring to their formation, supposes that, 
during the deposition of the stratum in which they occur, the par- 
ticles of carbonate of lime separated themselves from the muddy 
moss in which they were held in suspension, and accumulated at 
diflerent points at or about at the same leveL This gathering together 
of similar matter, distributed thmugh a soft mass, is seen in the 
formation of crystals ofselenite, in iron pyrites, flints, and other no- 
dules. In the case of septaria, he supix>ses that after the s^regation 
hod taken place, and wliile the nodules ware in the course of con- 
solidation, a contraction of the Interior took place, the cracks not 
oitending to the outer surfaces, so that the largest openings were 
central. In such cases the cracks would become filled and would 
!onu veins, the contents of which would vary according to the 
nature of the deposit of which the concretions formed a port, On 
the north shore of Weymouth small hard nodules, known aa 
" kidney-stones," formed of reddish-brown clay with veins of spar, 
not unUke the septaria, are washed out of the cliff. A singular 
aeptaria-atone was recently found in the Oxford Clay of Itadipole : 
• 'Geological Observar," p, 597. 
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The tnmk of a fossil tree, 3 feet in length, 6 inches in diameter, from 
the centre of which the spar radiates to the exterior of the trunk, 
which is snrroxmded by similar spar. From this outer coating there 
are other radiating septa passing into the Indurated clay or matrix, 
forming, when cut, a circular section of Septaria having the fossil 
trunk for its centre. Other nodules of small dimensions are 
sufficiently numerous in the Oxford Clay at Boulogne to be used for 
making a superior description of Boman cement.* 

Weymouth Habboub, 

South of the Greenhill this formation does not come to the sur- 
face, but it may be seen at low water on the shore of the Harbour 
of which it forms the bed. Between this and the Greenhill, it is 
reached through beds of shingle, and sand when the excavations are 
carried to a sufficient depth to pierce through the former deposits ; 
hence the Oxford Clay is the water-bearing bed of the town, or 
that which yields water in well8,t 

In deepening the Harbour, the following fossils are met with : — 

Ammonites cordatus. Modidla hipartita, 
„ vertebralis, „ cuneata, 

„ suhkevis. ^ ? 

„ Kcenigi, Nucula omata. 

„ athletus, Pema mytUoides, 

Bffemnitea Owenii, Thrada pinguia, 
„ hastatus, „ recurva, 

„ gracilis, Exogyra. 

Myctcites ohlata. 

♦ For every 100 parts these nodules contain — 

Carbonic acid 36 

Lime 34*50 

Silica 15 

Iron 7 

Alomina 4*75 

* * ♦ ♦ 2*75 

From a MS. in the Museum of the Town College of Boulogne. 

The Jurassic rocks of the Boulonnais have been studied of late years by 
Hebert, Pellat, Rigaux, Barrois, and others. 

t The fine water with which Weymouth is supplied has its source in the 
Chalk Marl at Preston. 
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Ham Guff (Nobth Shobb). 

Here the fossils are numerous, though generally compressed, 
and difficult of identification. The formation is traversed by 
lines of separation (joints) about one foot apart, inclined at an 
angle of 46°, and running transversely to the plane of stratifi- 
cation.* 

JOBDAN GUFF.t 

A valley of denudation has been formed through the Coral Bag, 
and Oxfoid Clay between Preston Hill and Jordan Cliff, where a 
beautiful stream runs into the sea from the same source as supplies 
Weymouth, 

The clay beds are here interspersed with thin stony layers. 
There is also a singular bed of Serpulao {Vermilia sulcata) some two 
or three inches in thickness, implying the former existence of an 
undisturbed sea bottom. 

Qryphasa diJatata and Septarian nodules are abundant. 

The upper part of the cliff contains numerous impressions of 
large Ammonites, Modiolae^ &c. 

* For list of fossils from this locality, see following pages. 

t At Jordan Hill, the site of the Roman Station *' Clavino," extensive 
remains of a Temple were discovered in the year 1843, the walls of which 
enclosed an area of 110 square feet. 

Roman coins, weapons, pottery, and a great quantity of hones and horns 
of young Bulls were found ; also beds of ashes alternating with tiers of 
tiles, each pair of which enclosed the skeleton of a Bird with one copper 
coin. This alternation was repeated sixteen times between the top and 
bottom tier. The Birds were referred to the Raven, Crow, Buzzard, and 
Starling. It is thought that the building must have been a Temple of 
Esculapius, which received the votive offerings of Roman invalids who 
visited this coast for purposes of health. Dr. Buckland was present at 
the above opening, and I remember when, on a Roman silver coin being 
found, he exclaimed with his characteristic humour, ''The very fee, I 
declare, that was offered to Esculapius." 

For a fuller account of the opening, see 'Proc. of Ashmolean Soc.,* 
Oxford, 1844. 

It has been proposed again to uncover and enclose the site which is 
attached to the Lulworth estate. 
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Gbbenhill. 

Here the Oxford Clay passes into a brownish colour^ characteristic 
of the upper part of this formation. Septaria in layers and much 
flattened are numerous, as also Selenite in crystals with lignite. 

The following fossils are here met with : — 

Vertebras of Ichthyosauri and Plesiosauriy Teeth, and Scales of 
Lepidotu8» 

Ammonites athlettis (large). 

„ cordatus. 

„ cymodoce, 

„ Oowerianus. 

„ Kcenigi, 

„ BeginaMi. 

„ vertehralis. 

Bdemnites Ovfenii, 

„ hastatus. 

„ gracilis (numerous). 

Cerithium Damonis, 

OrypJicea dHatata, 

Exogyra virgtda, 

NuGula omata, 

Serpula vertehralis, 

VermUia sulcata, 

Feniacrinus Fisheri^ Forbes. The last-named fossil is 

found at the base of the cliff, now concealed by shingle. 

This species has not been recorded in any other locality. 

Radipole Backwater. 

Half a mile west from the Greenhill, and near to that part of the 
Backwater marked in local maps '' Badipole Barracks,"* the Oxford 
Clay is cut through by the Great Western Railway, and after an 
embankment of a quarter of a mile, a second opening occurs. 
Fossils are numerous in the first cutting, but much compressed. 

* The Barracks referred to were removed many years since. 
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The beds are iMtmninocu, and have ihe peculiar odour which cha- 
ractenses the inflamynahle shale of the Kimeridge Clay, though of 
a less puDgent nature. A great variety of fossils have been collected 
ftam this spot, bat the slopes hayii^ since been torfod over, the 
section is no longer exposed. The best Oxford Clay fosrals of the 
district, and those in the greatest variety, have been procored from 
the bed of the Backwater. The stratom referred to rises to abont 
2 feet frnm the sorfiuse, in a direction from £. to W^ and is crossed 
by the raUway embankment. The bed in question dips rajHdly to 
the South. It is here that the best Septaria are found. 

On the west shore of the backwater, several species of small 
minenlised Ammonites are to be found, together with GrtfphcBa 
dUaiata^ Bdemmies gracQiM^ Lignite, and crystals of selenite; and 
the same fossils reappear in a similar manner in the low cliff of the 
Fleet, forming the western tarmination of the Oxford Clay in this 
district, and indeed in Great Britain. 

List of Fossils found in the Oxford Clay at Radipole and at 
Ham Cliff; North Sh<xe:— 

Befthja. 

Jehihyomurus, Yertebrae and other bones. 
FUndnums, Ditto. 

Cephalopoda. 

Ammonites armulariSy Bern. 
„ athlOus, PhiL 
„ cordatuSy Sow. 

crenatuSy Brug. 
Chauviniiy lyOrb. 
cymodoce, lyOrb. 
Dunoaniy Sow. 

var. BpinomSy Sow. 

» »9 gemmatuSyVhW. 

„ Otdidmi, Sow. 

„ OcwerianuSy Sow. 

„ flexieogkUuSy Phil. 
„ hedicusy Bein. 
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Ammonites Jason, Bein. 

Kcenigif Sow. 

LamberH {LeachiirMcmiB), Sow. 

lenticiUaris, Phil. 

longispinuSf Sow. 

modiolaris (suhloBvis), Sow. 

macroc^Judus, Schloth. 

pera/rmattM, Sow. 

pUuxnta, Leckenby. 

BeginoMi, Morris. 

striola/ris, Quenst. 

vertumntiBy Leek. 

WiUiamaoni, Phil. 
Nautilus hexagonus. Sow. 
Bdemnites gracilis, Phil. 
„ hastatus, Blain. 
„ Owenii, Pratt 

„ A very large species. 

Gasteropoda. 

Alalia trifida, Phil. 

Cerithium Damonis, Lycett. 

Pleurotomaria, Not distinguishable from P. reticulata. 

Patella. 

Brachiopoda. 

Lingukt ovalis. Sow. 
Rhynchonella Thurma/nni^ Volt. 

„ vananA, Schloth. 

Tere5ra^ii2a intermedia, Sow. 

CONCHIFBRA. 

^tm^tiZa tnoB^mvoZms, Sow. 

„ Sp. 
^rca Quenstedtii, Lye. 
Astarte carinata, Phil. 

„ 2(mato, Boemer. 
CucuUoea concinna, Phil. 
(7ar(2«u77» striatiUum, Sow. 
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Oryphoea, Sp. 
Oresdya peregrinOj Phil, 
Hinnites velatusj Goldf. 
Modiola bipartita, Sow. 

„ cuneata, Sow. 
MytiltM, 
Alyacites recn/rva^ Phil. 

„ ohlataf Sow. 
^t<cu^ orTMi^a, Quens. 
Ostrea flahelhides, Lam. 

.. (?) 

Pema mytiloides, Lam. 
Pinna Umceolata, Sow. 
Pholadomya paucicostata, Ag. 

angustata, Sow. 
Pec<e7» (^emissus, Phil. 

„ fihroBus, Sow. 

„ annuZa^tM, Sow. 

„ vagcmSf Sow. 
Phdas compressa, Sow. 
Trigrowia irregularis, Seebach (in pure clay). 

„ ehngata, Sow. (in gritty clay). 
T^rocta pinguis^ Ag. 

„ c%>re88a, Sow. 
Venus, Small sp. 

Articulata, 

Crustacean remains. 
SerpuHa vertehralis^ Sow. 
Fcrmi7w» sulcata. Sow. 

ECHINODEBMATA. 

Ophioderma Weymouihiensis, N. sp."* 
Pen^ocriwws. Columns of a large species.* 

Lignite and Vegetable Impressions. 
Numerous Septaria. 
Crystals of Selenite. 

* The detached portions of these columns are known a^ " St. Cuthbert's 
beads," and, from having been found in the neighbouring tumuli, they are 
supposed to have been worn as ornaments by the ancient Britons. 

"a 
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For figures of most of the above species, see Supplement, Plates 
1, 2, 3, 17, 18. 

The entire absence of Fish-remains in the Oxford Clay is worthy 
of note ; these are numerous in the Eimeridge Clay. 



COEALLIAN (COEAL RAG— CORALLINE OOLITE). 
For figures of Fossils, see Supplement, Plates 4, 5, 6, 17» 

This formation is composed of alternating beds of coarse lime- 
stone, calcareous sands, occasional clay-partings, and large con- 
cretionary masses of grit. The upper and lower portions, between 
which the coralline (or, as is the case here, the shelly) bed inter- 
venes, are known as the Upper and Lower Calcareous Grits. The 
entire thicknesss of the series at Weymouth is 250 feet.* At 
Linton Hill, near Abbotsbury, the Corallian rocks attain their 
greatest elevation. 

Professor Sedgwick (* Annals of Philosophy * for the year 1826) 
published the following list of the successive beds of this formation 
occurring between Weymouth Harbour and the foot of Sandsfoot 
Castle : f 

No. 1. Beds near the Jetty, on Oxford Clay, composed of a calcareoiu 
grit, harsh and meagre to the touch, with irregular stems branching oat 
and intersecting each other in eveiy direction. 

No. 2. Thin beds of yellow sands and sandstone. 

No. 3. Strong beds of calcareous grit like No. 1, but more fermginoos. 

No. 4. Blue argillaceous beds alternating with hard compact beds. 

No. 5. Beds of yellow sand resembling No. 2 ; near the tops of cal- 
careous grit with argillaceous partings in structure as Nos. 1 and 3. 



* The corresponding strata on the coast of Yorkshire are 200 feet thick 
and thus divided : — 

Upper calcareous grit 60 feet. 

Coral rag, or middle portion . . . . 60 „ 
Lower calcareous grit 80 „ 

200 feet. 
Phillips' * Quai*t. Joum. Geol. Soc.,* vol. xiv. p. 84. 
t These beds have been further subdivided in the Memoir * On the 
Geology of Weymouth,* by Prof, Buckland and Sir H. De la Beche. 
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No. 6. Beds of oolite with argillaceous partings alternating with other 
shelly oolitic beds, like Forest Marble. 

No. 7. Thin beds of oolitic marble with Echinobrissus (Nucleolites) 
clunicularis. 

No. 8. A group of impure sandy oolite with Ostrea deltoidea and other 
fossils. 

No. 9. Sandy oolite with innumerable Trigonia clavellata. 

No. 10. Kimeridge Clay, with large beds of Ostrea deltoidea. 

No. 11. Beds of ferruginous calcareous grit alternating with beds of red 
and green sand and blue clay with Ostrea deltoidea. 

A line drawn from each end of the above section in a south-west 
direction, terminating at the Fleet backwater, forms the southern 
zone of the Corallian ; while from the coast at Osmington another 
but narrower belt extends to Abbotsbury on the west 

The Lower Calcareous Grit commences at the base of the Nothe 
Cliff, where the passage from the Oxford Clay is sharp and well- 
defined. The Upper Calcareous Grit graduates into the Kimeridge 
Clay on the coast near Sandsfoot Castle : between the Upper and 
Lower Calcareous Grits the beds become more oolitic, and organic 
remains more numerous and better preserved. 

This portion of the series has given rise to the name of the forma- 
tion, owing to the large number of corals by which in some districts 
it is characterised. In Weymouth the Coral Kag yields but few 
corals. It is often found that moUusca are rare where corals are 
numerous, and vice versa. 

Messrs. Blake and Hudleston * have divided the Corallian Rocks 
of England into five separate areas, viz. — 

. 1. Weymouth District. 4. Cambridge reef. 

2. North Dorset. 5. Yorkshire basin. 

3. North Wilts and Oxfordshire range. 

In correlating these various deposits, they consider the scries 
when complete to be thus represented in ascending order : — 

1. Lower Calcareous Grit. 4. Coralline Oolite. 

2. Lower Limestone or Hambleton Oolite. 5. Coral Rag. 

3. Middle Calcareous Grit. 6. Supra-Coralline Beds. 



♦ «*0n the Corallian Rocks of England," by Rev. J. F. Blake and W. H. 
Hudleston. 'Quart.Joum.Geol.Soc.,' vol. xxxiii. 1877. See also Waagen 
" On Jurassic Classification." * Quart. Joum. Geol. Soc.,* voL xxi. 1865, 
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21, Acnaalenia dscorata, 

S5. HemiBiiiarit intermedia. The Calae Cidiris. 

26, Bchitwhritna {Nuoleolites) scalatis. 

All oaturil lizc. Coral Bag, W«}rrnouth. 

The Echinidce, though aumeroua througliout the Corallia; 
rocks, are almost abaeut in the Kimeridge Clay beds iminediately 
abuve ; the only esceptiou being that in the lower bed of the 
Kirootidge Clay, Oidaris florigmvma is fairly abundant (spines). 
The paaoity of Echinidai in ths Kimeridge series may arise from the 
clayey strata bemg less favourAbla to their preservation than are the 
calcareous and atony beds, or from water contatnicg clayey natter 
havingbeoQUDsuitable to their mode of life. They are not abundant 
either in the Oxford Clay or Kimeridge CIny, though more or lesit 
plentiful io the beds adjacent to these furmalions. 



List o 



Fossiu F 



TfUoseutna. 



THE CALOAnEouB Gbit at Kotbe Poist 
) Clifkb Westwabd. 

Reptilia. I 



Cephalopoda. 
Ammonites Untiadarit. PhiL 

„ cordaCuti Sow, 

BtUmnitei haitattu. Blain. 
Naulilua hexagortut. Sow. 
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Gasteropoda. 
PleHrotomaria Munsteri, Sow. 
Chemnitzia HeddingtonensM, Sow. 
CerUMum murieatum^ Sow. 

GONOHIFSSA. 

Avictda ovalis, PhiL 
Anomia radiata^ PhiL 
Ctfprina tcmcredi/ormis, Bl. and H. 
Exogyra spiralis, Goldf« 
Orypkma dHaiata, Sow. 
Goniomya literata. Sow. 
Myacites decurtattAS^ PhiL 
Opis PhiUipsi, 
Ostrea solitaria, Sow. 

„ grtgaria. Sow, 
Pema quadrata. Sow. 

„ N. sp. 
Pholadomya csqwdis, Sow. 
„ concinna, Ag. 

Pecfew t;a^an«, Sow. 

„ JibrosuSf Sow. 

„ {{emisstfs, Phil. 
T^igonia, clavellated sp, 

Abtioulata. 

VermUia stileata, Sow. 
Serpula triearinata, Sow. 

Crinoidba. 
Millericrinus echinatus, Phil. 

The NUhe Clay at the base of the fort, where it offered great 
difficulties in securing a foundation for the sea-wall, though resem- 
bling the Oxford Clay, must be regarded as subordinate to the 
Corallian, rather than Oxfordian. 

It contains but few fossils, and of the latter rather than the former 
type : — Small Crustacea, of undescribed species, large Oryphasa (not 
dilatata) Modiola Lonsdalei and a clavellated Trigonia, apparently 
undescribed, not being figured by J. C. Mansel-Pleydell in his 
memoir ' On the Dorset Trigonias,' or in the larger work on the 
* British Fossil Trigoniae,' by Dr, Lycett, I have provisionally 
named it Trigonia Medlycotti. 
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Deacription: Length, 2f inches; greatest width, Ifionh; ditto of I 

nreA, 1 isch. Extremity sharp, but not Bttenoated. Escutcheon ai 

urea nearly straight. Tubercles, of which there are from 10 to 

in a slightly-curved row, are closer set than in " T. irregnlOfria.' 

BiKcLi7P Grit Srribs. 

ProceediDg westward, the Upper Grit Series reach their greatest 
elevation at " Bincliff '' where the harder beds pass into " foiy sands " 
containing large indurated masses ("Doggers ") of hard slandstone. 
llie upper portions contain a few ill-preeerTed fossils of species 
common to the " Upper and Lower Calcareous Grit."' These beds 
in part reappear in the cutting of the Weymouth and Portland Rail- 
way at Rodweil, where the following series has been determined ; — 

Section of Coballiab Beds in Rodwbll Cuttikg. 

!. Blue Claj. ft. m. | 

2. Hinj, blue, impure limeatone in six conraeg, with 
DUTnerouB casta oF Trlgoaice, PleuTotomaria, &c. 12 ] 

3. Rnbbly iJmeBtones with niaily partings (B in.), 
Tery slightly oolitic 7 

[ i. Oolite Marl, full of fossils, particularly Myadta. 

Thismight KlaobBtermedafinE-grflineiipiBolite i 

5. Grey, robbly LimestoDe, scarcely oolitic . , . . IS 

6. Stiff M&rl, very oolitic towards the base, with a 
iiardened ferruginona bed in the centre . . . , 4 9 

T. Hard, ferruginoUB Oolite 4 

8. Mnrl nitb flaggy nalcareaus grit 3 

9. Strong, semi-oolitic Flagatoae with cutcareoui 
markings 10 

10. Bine Clay with oolite graini at the base . . . . 3 8 

11. Solid, shelly and oolitic light-coloured limestone 
with fcAtnoAriiws scufaftu 3 8 

12. Ughttoloored UsrI, becoming oolitic below . . 3 

13. Rough, ibBly Oolite in two block 4 

IHneliff ( 14. Marls 6 

Hrita. \ 15. Fine-grnined CalcareouE Grit 2 

Hetnming to the coast : West of BinclitF are marly and limestone 
Iteds corroapguding to the Osraington Oolite, but which are better dis- 
played on the coast near Osmington Mills. About midway between 
BincliffaadSandsfoot Castle is the " Trigonia-bed" of the Coral Rag, 
which well deserves its name, the ledge or apron of the shore being 
e paved with eiamples of Trigtmia elavelhta. 
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CORAL RAG (pboper). 

Immediately abore, in a low cliff, is a bed remarkable for the 
number of its fossils, though so firmly united to their matrix that 
their extraction is somewhat difficult. This and the corresponding 
bed near Osmington Mills have furnished the greatest number of 
Coralline fossils found in .the Weymouth district, and as it contains 
here as elsewhere several species of corals, its original name deserves 
to be retained.* 

Instead of furnishing separate lists of fossils that are found in 
these two localities, I have followed Messrs. Blake and Hudleston, 
in giving a list embracing both, adding other species which have come 
under my notice. 

List of Fossils found in the Coral Hag at Sandsfoot and 
Osmington:— 

Pisces, 

Asteracanthus, (Dorsal Spine.) 
Gyrodus Cuvieri. Ag. (Palatal Teeth.) 

Cephalopoda, 

Ammonites cordcUus, Sow. 

„ perarmatus, Sow. 

^, eupdltis, D'Orb. 

„ lerUicularis, Phil, 
Nautilus hexagonm. Sow. 
Belemnites ahbreviatus. Miller. 

„ var. 

Gasteropoda. 

Ah/ria compositaj Sow. 

„ Deshayesii, Buv. 

„ Jiamulus, Desl. 

,y seminttda, Desl, 
Chemnitzia Heddi/ngtonensis, Sow. 

„ BupeUensis, D'Orb. 
Cerithium muricatum^ Sow. 

♦ At Steeple Ashton, in Wiltshire, and Nattheim, in Wurtemberg, they 
occur in the greatest profusion. ThecosmUia annuhrie, found in the Coral 
Rag of Weymouth, is the common species at Steeple Ashton. 
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Cylindrites elongata, Phil. 
Dentalium; cinctum^ Goldf. 
Littorina ptdcherrimaf Dolf. 
Nerinoea OoodhaMii,* Sow. 

„ fasciata, Voltz. 

„ Desvoidyi, D'Orb. 
Nerita minuta, Sow. 
Natica corallina, Damon. 

„ dytia, D'Orb. 

„ Clio, jyOrh. 

„ silicea, Quens. 
FhastaneUa striata. Sow. 
Fleurotomaria reticulata, Sow. 

„ Allied to AngUca, Sow. 

J, Micnsterif Boem. 

Turritella Jurasaica, Quenst. 

CONCHIFERA. 

Astarte aliena, Phil. 

„ extensa, Phil. 

„ modioiaris, var,. Lam. 

„ ovata. Sow. 

„ polymorpha^ Cont. 

„ TTiompsonii, Damon. 
Arcomya, Sp. 
Ceromya excentrica, Ag. 
Cypricardia glabra, Bl. and H. 
Ca/rdium cyreniforme, Buv. 
Isodonta Deshayesii, Buy. 
Myadtes decurtatus, Phil. 

„ Jurassi, Brong. 
Nucula nuda, Phil. 
Opis Fhillipsi, Mor. 

„ coraUina, Damon. 
Fholadomya decemcostata, Eoem. 

„ pattcicostata, var., Boem. 

„ cequalis, Sow. 

Frotocardium isocardioides, BL and H. 

"' A singular spiral shell which, when entire, exceeds a foot in length. 
Figure in Supp., PI. 5, Fig. 8. 
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Trigonia daveHata^ Sow. (Remarkably abundant in 
single valves.) 
„ Meriani, Ag. 
„ Tnonilifera, Ag. 
.Dr. Lycett excludes T. Bronnii^ Ag. as a form of T, claveU 

lata, 
Unicardium sulcatum^ Leek. 
Sowerbia triangularis, Phil. 
CucuUcBa corallina, Damon. 
MytUus pectinatus. Sow.. 
Modicia suboRquiplicata, Goldf. 
Pinna granulata. Sow. 
Avicula Struckmanniy De Lor. 

„ pteropemoidesy Bl, and H. 
Pema quadrata, Phil, 

„ undescribed. 
Goniomya (Mya) literdta. Sow. 

„ V. scripta. Sow. 
Isocardia minima. Sow. 

„ infiata* 
Inoceramus (?) 
OervUlia avicuhides. Sow. 
Lima dliptica, Whiteaves. 
„ rigida. Sow. 
„ pectiniformis, Schloth. 
Plicatvki fiatulosa, M. and L. 
„ iemiarmata, Et. 
„ tuhifera. Lam. 
Pecten arcuatus. Sow. 
„ annvlatus. Sow. 
„ demissus, Phil. 

'^ Of fossil Trigonise 112 species are recorded by Dr. Lycett from the 
secondary rocks of Great Britain. ' British Fossil Trigonise/ Palaeonto- 
graphical Soc, vol. for 1872. 

Twenty-nine species are referred to Dorsetshire. * Proc. Dorset Nat. Hist, 
and Field Club,' vol. iii. * On the Dorset Trigoniae/ by J. C. Mansel-Pleydell. 

This genus has not yet been discovered in Tertiary strata. Trigonia 
pectinata, a beautiful shell with pearly interior of rich variegated colour, 
is not tihcommon near Swan River, K. S. Wales, the only sea in which it 
has yet been found in a living state. 
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Pecten fihrosus (var.), Sow. 

^ mtert€xtu8, Eoem, 

„ qtuxlicosta, Et. 

„ virdunensis, Buv. 

„ vimineuSf Sow. 
Hinnites velatus, Groldf, 
Ostrea deltoidea, Sow. 

), durittsctUa, Ph. 

„ gregaria. Sow. 

„ Boemeriy Quenst. 

„ soUtaria, Sow. 

„ (^Exogyrd) nana^ Sow. 

ECHIKODBBMATA. 

Astrogonium (?) 

AcroscUenia decorata, Forbes. 

Cidaris florigemTna, Phil. 

Diadema (?) 

Echinobrissus (Ntideolites) scutatuSy Lam* 

Hemicidaris intermedia^ Flem. 

Psetfdodiadema versvpora^ Ph. 

Ophiurella nereida^ Wright. 

Annelida. 

Serpula intestinalis, Phil. 
VermiUa sulcata. Sow. 

GOBALS. 

Thamnmtrea arachnoideSy E. and H. 

„ cancinna, Phil. 

Thecosmilia annularis^ Flem. 
Ahyonium, 

Crustacea. 

In the upper beds of the Gorallian rocks west of Sandsfoot Castle, 
Mr, E. T. Newton discovered a Crocodilian Jaw.* 

The singular appearance of masses of grit, on the shore near the 
Old Castle, will doubtless attract attention. Their surf&ces are tra- 
versed with vegetable remains spreading in all directions, forming a 
kind of network, a condition which arises from the casts themselves, 
and the grit over which they spread, having decayed unequally. 

* Quart. Journ. Geol. Soc.,' vol. xzxiv. p. 398, 1878* 
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Cliffs (South of Wtke Chubch). 

The " CJoralline,*' or " Osmington Oolite," is a cream-coloured rock, 
the grains of which are larger than any others of the Gorallian, 
and more uniform in texture, hut from the manner in which it 
" weathers " it is ill adapted for building purposes.* "When the cliffs 
are laid bare, fossils of the undermentioned species are tolerably 
abundant : — 

Nerincea Bemardianay D'Orb. 
Chemnitzia Heddingtonensis, 
Natica, 

CucuUcea coralUna, 
Trigonia davellata. 
Myadtes decurtatus, 
Pecten vagans. 
Ostrea, Small sp. 

Eckinobrissus (Nucholites) scutatus. (Numerous.) 

In a quarry, some 100 yards from the stream, Alcyonium in an 
upright position is plentiful, though it is bare of other fossils. 

Galcabeoub Gbit (Preston Hill to Ham Cliff ; North 

Shore). 

In this very fine section the Calcareous Grit series is well shown. 
The immense blocks detached from the overlying cliffs are by reason 
of the sandy partings, as on the Weymouth side, covered with 
focoidal remains, some with a furrowed, and rippled surface, formed 
by the tidal waters before the stone was consolidated, and answering 
to the ripple-marks and other conditions of an existing sandy shore. 
Numerous cracks that traverse the stony beds have their sides coated 
with a white stalagmitic deposit of carbonate of lime. 

At Ham Cliff the Coral Bag is let down, by a conspicuous fault, 
to a level with the Oxford Clay, as seen in the section Fig. 27. At 
Preston Hill the beds are horizontal, but here they have a consider- 
able dip. 

* Referring to this formation, Mr. Conybeare observes that Oxford has 
reason to regret its vicinity to this rock, for it has been used in many of 
the public structures there, and after a few years' exposure it scaled off in 
large flanks. 
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South. 



Fig. 27. Iforth. 

Molgnes Down 



H.m cmr. e"/"" ""^^ "'"• 




a. Chalky b. Upper Greensand. e, Portland Stone, d, Portland Sand. 
e, Eimeridge Clay. f. Coral Rag. g, Oxford Clay, 



Fossils fbom the Calcareous Gbit (Pbeston and Jobdan 

Cliffs). 

Ammonites jperarmatus, 

„ Achilles, 

„ discus. 
Pleurotomaria reticulata. 
Chemnitzia Heddingtonensis. 

Trigonia claveillata. 
Phdladomya paudcostata, 
Modiola (?) 

Myacites decurtatus, (Large.) 
Oryphasa dilatata, (Large.) 
Pecten vagans. 

,, (?) 

Ostrea solitaria. 

Crypts of Modiola in Oryphoea dilatata. 

Serpula, 

Lignite. 



Several of the above species, which are common to this and to 
the adjacent beds, here attain their maximum size. Ex. Trigonia 
daveUata, Phdladomya paudcostata, Myacites decurtatus, Oryphoea 
dilatata, all of which are larger than the same species found in the 
Oxford Clay, or Coral Hag (middle bed). 

Towards the top of the cli£f over Kadcli£f Head a portion of the 
Calcareous Grit, highly oolitic, has disintegrated and formed a loose 
deposit like so much mustard-seed. On examining these particles 
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under a strong magnifying glass, it will be observed that a great 
part of them consist of organised bodies belonging to the order 
Foraminifera.* 

CoBAL Bag from the Shore at Osmington Mills to 

Ham Clipp. 

The Eimeridge Clay, which rises from the shore a little west of 
Osmington Mills, is underlain by — 

1. Grey-coloured marly stone (Upper Calcareons Grit), non-oolitic, much 
broken in a vertical direction, and interspersed with claj-partings of like 
colonr. The stony beds contain nnmerous casts of PleurotomariOy MyaciteSf 
Phohdomya, and other species common to the Coral Rag. 

2. Coarse ferruginous Grit (containing 0. deltoided) : that towards the 
middle portion is oolitic, the grains being iron-red, and imparting a 
peculiar tinge to the fossils of this stratum. It is rich in organic remains, 
generally well preserved. By way of distinction I. have denominated this 
the ** red bed " of the Coral Rag. 

3. Shelly bed of bluish-grey Ragstone, very fossiliferous, highly charged 
with Trigonia daveUatOy and corresponding to the stratum already de- 
scribed in the lower cliff, a quarter of a mile north of the Sandsfoot Castle. 

4. Pea-grit. An aggregation of calcareo-silicious rounded particles of 
irregular shape, mingled with oolitic grains, firmly held by a cementing 
matrix, of a bluish colour, without fossils. I have not observed this bed 
in any other locality. 

5. Light-coloured Clay, destitute of fossils. 

6. Cream-coloured rock, Osmington Oolite, which at the village of 
Osmington, close by, is quarried for building. It agrees with the bed 
forming the cliff at the back of Wyke Church, having its characteristic 
fossil, Echindbrissus {Nucleolites) scutatas, in abundance. 

On the shore, a little further to the west, where this stratum 
rises to the surface tilted inland, the under sides of some of the 
blocks are strewed with well-preserved fossil shells, with Echinidce, 
AnndidSy and fucoidal impressions. 

* Foraminifera have a great vertical range. Sir R. L. Murchison states 
that the same species have been traced from the Coal-measures through 
the succeeding strata to the present time. It it easy to understand how 
such minute bodies might survive change which would prove destructive 
to larger animals. 
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List of the Fossils that may be observed in the position referred 
to. Several are not found in any of the adjacent beds, and some 
appear to be undescribed species :-* 

Echindbrissus (Nudeolites) acutattut, CucuUosay or Area. 

NetHnasa, Modiola. 

Alaria, Trigonia daveUata, 

Cerithium, Ostrea, 

Buccinum. Gryphoea, 

Natica, two species. Myacites, 

Trochus, Lima, 

Opis, Fecten, 

7. Grey-coloured Grit with Clay-partings, agreeing with bed No. 1„ 
followed by the Oxford Clay. 

The strata, throughout this locality, are very much tilted at 
different angles, and are fractured so as to have produced several 
faults, which are marked by deep indentations in the cli£f. Some 
of the beds dip beneath the surface and at a short distance re- 
appear with a different degree of inclination. 

CORALUAN. — East of OSMINGTON MiLLS. 

Most of the beds just enumerated are repeated on the coast east 
of Osmington Mills, where the upper part of the series passes into 
the Kimeridge Clay at Bingstead Bay. See Fig. 33 for the order 
of succession. 

A cascade passes over a bed of ferruginous grit, which is here of 
considerable thickness, and more homogeneous in texture than in 
the last-named locality. Among the prevailing fossils are a large 
species of NudeoUtes, casts of Trigonia, Pholadomya, Sec, It is 
also much perforated with borings of MoUusca. 

CORALLIAN. — BbOADWEY. 

In a quarry near and south of Broadwey House, the residence of 
John Moor Bridge, Esq., stony beds, each about 2 feet in thickness 
and highly fossiliferous, alternate with stiff brown-coloured clays. 
The following fossils were collected here. 

The quarry is now closed, but the list will probably apply to 
any fresh opening near at hand. 
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Chemnitzia Eeddingtonensis, 
Nerincea (?) 

Nerita hemispherical Roemer. 
Natica, two species. 
Fleurotomaria reiiculata, 

Ceromya excentrica (Isocardia excentrica), Voltz.' 
Fecten vagana, and two other species. 
Ostrea deltoidea, 
„ • duriuacula, 
solitaria. 

(?) 

Trigonia daveUata, 

„ monUi/erd, 
Myctdtes, two species. 
Opw corallina, 
OerviUia avictdoides, 
Cuctdlaea corallina, 
Pholadomya cBqualis, ' 
Isocardia minima. 

Terehrattda insignis, Quenst. 

Echinobrissus {Nudedites) scutatus, 

GOBALUAN — AbBOTSBURY. 

At this village,* the extreme west of the Corallian, many of the 
equivalent beds already described are present, though under some- 
what different conditions. The irregular outline and deep colour of 
its rocks give a distinctive character to the landscape. The upper 
part of the formation contains certain oolitic grains of iron-ore in such 
quantity as to form a rich ore of hydrous oxide of iron (Limonite), 
of which the following is an analysis, made by Prof. G. D. Liveing, 

♦ la the ** Fleet " Stream at Abbotsbury is a Decoy Pond and Swanery 
attached to the Ilchester Estate, the Castle and beautiful gardens of which 
are situated a little out of the village. Besides these attractions, there is 
an ancient Chapel, dedicated to St. Catherine, also the remains of a 
Benedictine Monastery, founded here in 1004. Hence this interesting spot 
is much frequented during the summer months. 
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of St. Jolin's College, Cambridge, from a portion taken at random 
from a road-cutting between the village and the Earl of Ilchester's 
house :— 

Sesqui-oxide of Iron 43*97 per cent. 

Silica 42-60 „ 

Magnesia 1*40 „ 

Lime trace 

Common Salt „ 

Water 11*8 „ 

Total 99*85 „ 

The large amount of Silica (nearly one-half the bulk) lessens its 
commercial value. The iron-ore (Hematite) of the Carboniferous 
Series contains, when pure : iron 70, oxygen 30 per cent. 

Messrs. Blake and Hudleston say that a sample of the oolitic 
granules of the Abbotsbury ore yielded the following : — 

Moisture 1*21 per cent. 

Water 11*29 „ 

Ferric Oxide 73*57 „ 

Alumina and soluble Silica 4*17 „ 

Lime 1*60 „ 

Magnesia 1*41 „ 

Insoluble in HCl 5*53 „ 

Organic matter, carbonic acid, and loss 1*22 „ 

Phosphoric Acid trace 

Total 100-00 

The results ot Analysis No. 1 is equal to 34 to 35 per cent, of iron 
in the roasted ore. At Red Lane, a little out of the village, the 
formation is of a deep rusty-red colour, forming incoherent and 
heavy matter ; while towards Gorwell, half a mile to the west, there 
are hard silicious bands containing a larger proportion of metallic 
iron. In the former state it exists to a considerable extent ; in the 
latter it is abundant. 

Extracts from a report made by Mr. Bristow, 1st August, 1849, 
in reference to an iron-ore in the immediate neighbourhood of 
Abbotsbury : — 

**The upper beds of the Coral Rag in the locality in question consist ot 
sand cementing together oolitic grains of hydrous oxide of iron, in such 
quantities as to form a rich ore. pronounced by Professor Playfair to con- 
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tain 45 * 9 (say 46) per cent, of metallic iron .... taken from a road- 
cutting between the village and the Earl of Ilchester*s house, at which 
spot it is less rich than on the north side of Abbotsbury. 

**The general inclination of the Coral Rag (and of the subordinate 
strata), of which the iron-bearing beds constitute the upper portions, is 
towards the north, at an angle varying from 10° to 15° ; but a fault north 
of the village has the effect of reversing the dip, and of producing an 
inclination to a similar amount in the opposite direction. The slope of the 
ground varying little from the dip of the strata, the last are for the most 
part at or near the surface, and consequently easily accessible ; but in the 
valley at the western end of Abbotsbury, the beds containing the iron ore 
are concealed by an oval patch of Kimeridge Clay, about half a mile in 
length, from beneath which they emerge to form the' high grounds in the 
neighbourhood around. At the eastern end of the village, and on the 
north side of Linton Hill, these upper strata of Coral Rag also dip under, 
and are overlaid by, Kimeridge Clay. 

** I have not yet measured the thickness of the iron-beds, but they 
cannot be less than 30 or 40 feet." 

Other beds of the Coral Kag in the neighbourhood of Weymouth 
are more or less ferruginous, as may be seen in the rusty-looking 
cliff near Sandsfoot, but nowhere is it so rich in iron as at Abbots- 
bury. At some period these beds will doubtless be turned to 
account, either by the erection of furnaces on the spot, or^ what is 
more probable, by the conveyance of the raw material to existing 
foundries elsewhere. The promoters of the railway now in progress, 
from Abbotsbury to the Great Western station at Upwey, consider 
this will be one of their principal sources of revenue.* 

* Former Earls of Ilchester were aware of the value of this formation 
at Abbotsbury, some of whom rather regretted its existence than other- 
wise, fearing it might give encouragement to projects that would destroy 
the natural scenery and wild solitude of this part of their estate, which 
was always a favourite residence. 

The Oolites of Yorkshire, Wilts, and other parts of England contain 
similar deposits. At Westbary, in the latter county, blast-furnaces for 
smelting the Oolitic ore have long been in operation. Throughout France 
the foundries are largely supplied with an Oolitic ore. That near Boulogne 
employs 4000 men. In Belgium, as is visible in passing over the Railway 
from Charleroi to Namur, blast-furnaces extend for several miles, which 
are almost entirely fed with Oolitic ore. For a general description of the 
Oolitic ironstones of France, see a paper by Prof. G. A. Lebour ; Trans. N. 
of Eng. Inst. Eng., vol. xxv. p. 59. 
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Section of the Iron-bearing beds at Bed Lane,* Abbotsbury : — 

Ft. In. 

1. Loose ferru^nous sand 

2. Granular Iron-ore with streaks of ferric hydrate .. 20 

3. Coarse, ferruginous, sub-oolitic Grits, in hard 

clieTij handSf with Am, decipiens 2 6 

4. Sands, weathering yellow, without fossils 2 

5. Dark-green, earthy sub-oolitic Rock, highly 

charged with ferrous oxide 1 

6. Dark ferruginous Sandstones, and intercalating 

hard beds, with casts of Exogyra virgula, and 

other fossils 10 

35 6 

The following Fossils are found here and at Gorwell Road, a little 
beyond. Some species are very numerous, but chiefly as casts or 
fragmentary specimens :— 

Ammonitea deciptensy Sow. 
„ hector, D'Orb. 

Bdemnites nittdus, Dollf. 

Alaria, 

CJiemnitzia delta, D'Orb. 

„ ferruginea, Bl. and H. 

„ HeddingUmensis, Sow. 

„ pseudotimhata, Bl. and H. 
Natica eudora, D*Orb. 
Neri7k4JBa. 

FUurotomaHa reticulata, Sow. 
Pterocera, 

Area 9utilata, D'Orb. 
Cardium delibatum, De Lor. 
Inoceramus, 

Modida atibcequiplicata, Gfoldf. 
Myacites decurtatas, Phil. 
Fleuromya Foltzii, Ag. 
„ teUina, Ag. 

donacina, Ag. 



i» 



* Messrs. Blake and Hudleston, p. 273. 
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Pinna pesdiinay Cont. 
Pecien MidaSy D*Orb. 
Trigonia monili/eray Ag. 

Bhynchonella corcUUnaj Leym. 
„ obaoleta. Sow. 

„ inconstanSy Sow. 

„ pinguiSy Eoem. 

TerebrcUula insiffnis, Dav. 

„ omtthocephcUa^ Sow. 

„ suhseUa, Leym. 

Waldheimia lampas, Sow. 
„ DorsetensUy Dav. " 

J?c^«no&mst«5 {Nucleditea) scutatmy Lam. 

Glyphcea/erruginea, Bl. and H. 

Serpuia Boyeri, DeLor. 
„ gordialiSy Groldf. 

LnrroN Hill, one milb east of Abbotsbubt. — ^An escarpment 
of the '* Gorallian " there attains its greatest elevation, being at a 
considerably higher level than the beds at Gorwell Boad, though 
belonging to a lower part of the series. 

It contains a less amount of iron-ore, but fossils are more 
numerous and better preserved than in the before-named locality. 

Ammonites piUcatUia, 

Chemnitzia Heddingtonensis, 

Nerincea, 

Naiica. 

Pleurotomaria reticulata, 

Anatina^ 

Ooniomya v. scripta, 
Myacites decurtatua. 
MytUus JurenaiSf Boem. 
Trigonia daveUata. 

Terebratula» 
BhynchoneUa, 

AcToecdenia deeorata, 
JSchinobrissus {NudeotUes) scutatus. 
Pygaster umbreHa, Ag. 
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Sections Illustrating the Riogewat Fault, 



Fig. 28. 
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Waddon 
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Quarry 




a. Chalk. 6. Pnrbeck Beds. c. Portland Stone, d. Portland Sand. 

e, Kimeridge Clay. 
From a section by Mr. Bristow in the published sections of the Geo- 
logical Survey. 



Fig. 29. 
Section from Abbotsbury Common to the West Fleet. 
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a. Chalk. 6. Upper Greensand. c. Kimeridge Clay. d. Coral Rag. 
e. Oxford Clay. /. Cornbrash. g. Forest Marble. 



South 



Fig. 30, 
Section from Abbotsbury Castle to the Swanery. 



North 
Abbotsbuiy Castle 



Swanery 



Abbotsbury Valley 




a. Upper Greensand. b. Coral Rag. c. Oxford Clay. d. Forest Marble. 



COBAL BAG. 53 

The three Figs. 28, 29, 30, are introduced to show the effects pro- 
duced by the great Bidgeway fault in the bourse of its western 
extension. Of these Fig. 28 is copied from one of the Horizontal 
Sections of the Geological Survey, by Mr. Bristow, and represents 
the trough-shaped position of the strata on the south side of the 
fault, about half a mile east of where the Purbeck Beds finally ter- 
minate at Portisham. The Portland Stone is here brought up into 
immediate contact with the Chalk, which dips in a southerly direc- 
tion, turning up again (as shown in the figure) with a gentle dip in 
the opposite direction so as to form a synclinal curve. Hence on the 
southern escarpment the Portland Stone and the Portland Sand 
make their appearance, dipping towards the fault, and resting on 
the Kimeridge Clay, which throws out a spring near its junction 
with the overlying sand. The Portland Stone occupies only a very 
narrow breaddi where it is crossed by the line of section, and it 
gradually disappears at the surface altogether ; the effect of the 
fault being to bring the overlying Purbeck strata into immediate 
contact with the Chalk for the remaining distance occupied by that 
formation in a westerly direction. 

Fig. 29 represents the derangements in the strata produced by the 
fault between Portisham and Abbotsbury. In this interval the 
Chalk and Upper Greensand occupy the north side of the fault, 
and the lower part of the latter is brought into juxtaposition with 
the Kimeridge Clay, which abuts upon the fnult on the south side. 
The Upper Greensand is here based upon clays belonging to the 
Forest Marble series, which make their appearance further west, 
occupying an acute triangular area between two faults, as \b repre- 
sented on the map of the Geological Survey and in the section, 
Fig. 30. The synclinal or trough-like position of the strata on thf 
south side of the fault is still maintained, while the hard calcareous 
beds of the Coral Bag form the coast and the southern escarpment 
of Linton Hill, dipping towards the north, and passing beneath the 
Kimeridge Clay, which occupies the lower ground and extends to 
the line of fault. It must be mentioned here, however, that on 
approaching the fault the beds form a synclinal, and curve upwards 
towards the fault, from which they dip in a southerly direction to a 
greater degree and in a more marked manner than is represented in 
the diagram. The Chalk and the underlying beds north of the 
fault dip away from it at a small angle in the same direction. 

Fig. 30 is a section of the strata taken on a line from the Swanery 
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to Abbotsbory Castle. Although the synclical position of the beds on 
the north side of the fault is still preserved, it will be obserred that 
the Forest Marble and Gombrash, which made their appearance in 
the last figure, are not seen here ; but that the Oxford Clay is the 
lowest formation visible, while the Eimeridge Clay has also dis- 
appeared, and the Coral Bag is brought against the &ult with a 
southerly dip. The great Eidgeway fault appears to have branched 
off here, and to have divided into two minor dislocations, the effect of 
which is shown on the maps of the Geological Survey. The effect of 
the disturbance has been to bring up the clays of the Forest Marble, 
here overlain by Greensand, and to place them in contact with the 
Coral Bag on the south. The second fault on the north traverses 
the Upper Greensand, letting the beds on the south down, and pro- 
ducing that false escarpment and broken under-terrace facing the 
true escarpment of the lofty ridge of Greensand and Chalk composing 
Abbotsbury Common, alluded to by Sir H. De la Beche and Dr. 
Buckland in their ^' Memoir on the Geology of the Neighbourhood 
of Weymouth." To this cause also are due the landslips and the 
confused heaps of debris which have fallen from the higher ground 
in some places, appearing like immense steps on the southern 
escarpments of the hill. 
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KIMERIDGE CLAY 




ChnracteriBtic Foisil. 
Oitrea deltoidiia (Astt ajttei), Kimeridge Clay, V 






This formation occupies an important pOBition in the geoli^y oF 
this district, where ita thickness has been estimated by Dr. Buck- 
land at 600 feet. Dr. Fittoa gives only 300 feet (' Trans. Geol. 
tjo&,' vol. iv. p, 213. Mr. Blake has Gince measured the coast-sec- 
tion, as far as is accessible, and aesigos to the beds a total thickness 
of 660 feet.* 

In correlating the Kimeridge beds of Great Britain with those of 
the Coatinent, a diyisioii has been made into lower, middle, and 
upper, and thus designated : 

Lower. Aatartian mas, from the presence of .^i^rfe supriKorallina. 

Middle. Pterocerian Koce, from the presence of Pterocera Oceani. 

* 'Quart. Journ. Geol. Soc,,' 1B75, rol. xxii, p. 198. 

In the Sub-Wcalden Boring in Sqmoi, 1872-5, the Kimeridge Clar 
*aa fonnd to ba not only in eicesa of its oBtimated thickness, but of anj- 
thicknesB of Ihia formntion hitherto known. 

Lists of Fossita collected from the horing and determined by Mr. R. 
Etberldge, as also the depth from tha surface at which each specimen was 
found, arc given in Mr. Topley'a catalogue in the British AsBociation 

port for 1875, and in his chapter on the Sah-Wealden Boring in Diion'i 
Mogy of Sussex, new edition, by Prof. T. R. Jones, I87S. 
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Upper, Not clearly defined, stress being laid upon the occurrence 
of Trigonia gihhosa, a fossil only found in Britain in the Portland 
rocks. 

Dr. Waagen considers the chief development of the Eimeridge 
Beds to be in the middle region, which he terms the zone of Exogyra 
virgtda. Other zones have been proposed on the evidence of certdn 
fossils, but this test seems to fail when the area of observation is 
enlarged: thus Ehynchonella inconstans, which at Weymouth is 
characteristic of the lower beds, is in the vicinity of Montebeliard 
(Prance) found only in the upper and middle beds. 

The classification of the beds as adopted by Prof. Judd,* and 
other English geologists, agrees in the main with that of Dr. 
Waagen, though Mr. Blake considers that the Eimeridge Clay 
of England should be divided into Upper, Lower, and Passage 
Beds.t 

New sub-divisions of the " Kimeridgian," of the " Portlandian " 
above, and the Gorallian below, have been proposed, but without, as 
far as can be judged, a final determination. See Papers referred to 
in the Preface. 

From the coast of Dorsetshire the Eimeridge Clay extends inland , 
with little interruption, to the coast of Norfolk. It reappears on the 
opposite parts of the coast of France ; in the Jura district, where it 
is dissimilar in mineral character, but is recognisable by its position 
and organic remains ; in Medjansk, in Russia, where it offers the 
same shaly character as in Britain, and is so bituminous as to have 
been mistaken for a Coal-measure formation. 

The bituminous and inflammable nature of a portion of the 
Eimeridge Clay, coupled with its use as a substitute for fnel at 
Eimeridge and the adjacent villages, has sometimes obtained for it 
the name of Eimeridge Coal4 

When coals bore a high price, this stratum was regularly worked 
and sold at M, per hogshead, or 65. a ton.§ Its bituminous nature may 

* * Quart. Joum. Geol. Soc,* toI. xxiv. p. 214. 

t From the absence of certain fossils which characterised the Middle 
Kimeridge of the Continent, and especially of Pteroceras Oomih, this 
division is not supposed to be represented in England. 'Quart. Joum. 
Geol. Soc,* vol. xxxi. p. 196. 

X In chambers within the barrows of the Isle of Purbeck quantities of 
the shale have been found reduced to ashes. 

§ * Gentleman's Magazine,* vol. xxxriii., year 1768. 
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be derived from either animal or vegetable sources, both being ascer* 
tained to be present. Though tough when first quarried, it splits 
into thin laminse after exposure to the atmosphere, and bums with 
a crackling noise and the evolution of a considerable amount of sul- 
phureous vapours, at the same time giving out much heat. From 
this bituminous schist* in Holworth Cliff, Eingstead Bay, sponta- 
neous combustion proceeded in the autumn of 1826, and continued 
for some years. Sulphuretted hydrogen was liberated, the odour of 
which could be detected for several miles under certain circumstances. 
This phenomenon first made its appearance immediately after a 
spring-tide, which being attended with strong southerly gales, the 
waves broke over the cliff, and the water producing a decomposition 
of the iron pyrites in the shale was supposed to have been the cause of 
ignition. If we remember rightly, there had previously been a slip in 
the cliff, by means of which a fresh portion of it had become exposed. 
Whatever might have been the exciting cause, certain it is that when 
once ignited it received increased force from heavy rains or sea-water. 
The cliff continued in a burning state several years, during which 
period it formed an object of considerable interest. On acquiring 
fresh energy, it threw out volumes of dense and suffocating smoke 
which, from its specific gravity, seldom rose high into the air. This 
was followed by bluish flames, rising at times so far above the cliff as 
to be visible from Weymouth. Through the cracks spread over the 
surface by the ascending heat the burning stratum beneath was 
seen. The fissures and other openings were covered with 
deposits of sulphur. Some people expressed alarm at residing 
so near a supposed volcano, but we need scarcely say it was 
unattended with explosive noises, eruptions, and the other 
phenomena ordinarily accompanying volcanic action. The com- 



* Schiste or Bituminous Schistus, the term applied on the Continent to 
this stratum. 

f When sulphur and iron-filings (iron and sulphur being the com- 
ponents of iron pyrites) are mixed 'in large quantities and made into 
a paste with water, they gradually become so hot that ignition ensues. 
* Brande's Chemistry.' 

Mr. Cross, the late eminent electrician and chemist, informed me that 
in the course of his experiments he had found spontaneous combustion to 
ensue from pulverised limestone and iron pyrites mixed in clay and buried 
for a year or two. 
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Buiing the distillation of the shnle, a process hereafter to be 
explained, sulphuTetted hydrogen gas is evolved, poBseasing cooBider- 
ftble ilium inati ag power.f With such an amount of the rawmateiial 
ixista in the neighbourhood, a permanent supply of gsa might bo 
procured, siifBcient for the lighfing of Weymouth ; and if, by some 
inexpensive process, it could be cleansed from the tiulphur and other 
impurities, which render it not only highly offensive in smeil, 
but deatructive to retorte, it might be thus applied. Besides the 
Kimeridge Clay, there are interspersed throughout the oolite beds 
of shaie and lignite sufficiently inflammahle to form an imperfect 



* Sir Jnha RiuhBrdson says, in bis ■ Narrative o( the Arctic Searching 
Eipedition,' vol. i. p. 271; "At Cape BBthunt, lat. 75 N., bitaminoM 
shnle is exposed in many places, and ia my visit there !D 182S was In a 
state of ignition ; and the clays which had been Ihut eiposed to the heat 
were baked and vitrified, so that the spot reBEmblBd an old brick-field." 

A similar ignition Is recorded as having occurred in the Lias forming 
the cKfTi at Channoath : " There is in the lias GliS" at Charmonth a good 
lire after a heavy rain, and prodnced an appear- 
ce." This happeaeil in the year 1751, aad a 
d followed in the year 1755. ' Chemical Basays,' by Bishop Watson. 
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like that of Kimeridge that nndet 
lammable gas is emitted. Capt. 
I of these natural jets near the Deliktoah coaat of 
Karamania. Similar gases are evolved at Taman, Eertch, and liflis. In 
the Chinese frontier of TaetebnaD such a gas bos beea economically appUeil 
for more than IDOO years. Bamboo pipes convey the gas from it( uuree 
to the place where it is to be consumed. A single source of gaa heati 
more than 300 kettles employed in evaporating ealine water. Other 
bamboos condnct the gas intended for lighting the streets. 

Referring to the inflammable shale of the Kimeridge Clny, Dr. Mills, a 
ff>rmer Dean of Exeter, says, it is not nnlike the bitumen of the Dead Sea, 
and that the smoke arising from it reseiables that of the litler.— > Phil. 
Trana.,' vol. lii. Dr. Pocock, 'Travels to the East,' vol. il. p. 30, bears 
similar testimony. 

In further confirmation of which I may add that specimens of bitumen 
coated with sulphur, which I gathered on the shore of the Lake, on being 
eipoaed io a flame, emitted an odour resembling that of the Kimeridge 
Shale when burnt,— R. D. 
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kiod of coal, which in many places is used as a substitute for that 
mineral. Their occurrence having been regarded as an evidence of 
the proximity of real coal, many fruitless and costly attempts to 
obtain this shale have been made in districts where coal could only 
exist at an unapproachable depth.* 

The products arising from the treatment and distillation of the 
shale, as set forth by a company! formed in Weymouth some years 
since, for the purpose of working it, are : — 

First. A volatile oil or spirit, perfectly colourless, and transparent, 
chemically pure, and admirably adapted for lamps and all other 
purposes for which naphtha or camphine is applicable, and on account 
of its purity, has great advantage over other oils, gas, &c., as it will 
not tarnish the polish of metals, or spoil the colour of fabrics. 

Secondly. A denser oil, having no tendency to become rancid, and 
capable of burning pure in ordinary oil lamps, or for use in manu- 
factories, lighthouses, &c. This second oil will also dissolve in any 
proportion with seed or fish-oils, augmenting considerably the 
illuminating power and the time of burning, and prevents other oils 
from so soon becoming rancid and congealing by cold. 

Thirdly. A fatty mineral oil, containing paraffine or spermaceti in 
large quantities, and particularly applicable for lubricating machinery, 
and has the advantage over other oils in preserving all its unctuosity 
whilst in contact with metals, and being incapable of becoming 
siccative or dry. 

Fourthly. A mineral tar of a jet black, and capable of being used for all 
purposes of varnish, and preserving wood and metal. 

Fifthly, and lastly. The carbonaceous residuum, after the extraction of 
the above products, forms a manure of the richest quality, and also a 
powerful disinfectant ; to this manure is added the ammonia coming 
from the distillation of the schist, and all the alkaline grease (rich in 
azote and caustic alkali), remaining after the treatment of the oils. 



* Such trials have been made by sinking into this stratum at Sunning 
Hill, near Oxford, and at Farringdon in Berkshire. At Whiting's farm, 
near Shaftesbury, they sank by subscription upwards of 100 feet. — 
Later experiments, alike fruitless, have been made at Buckland, a village 
near Weymouth. 

f This company, worked at considerable loss, was reconstructed on a 
more extended scale at Wareham ; but this too has long since been re- 
linquished, though another company is about to commence operations. 
Kimeridge, Ringstead, and Portland are the parts of the coasts which in 
Dorsetshire yield the shale in the greatest abundance. 
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Produce of the distillation, and treatment of fifteen tons of bitu- 
minous schist : — 

93 gallons. No. 1, volatile oil in spirit. 

42 gallons, No. 2, fixed oil. 

28 gallons, No. 3, fat oil. 

5} cwt., mineral pitch. 

lOf tons of carbon-treated manure. 

7 cwt. ditto of pitch, second treatment. 

The best bands give an average of — 

Volatile matter 19 per cent. 

Carbon 19 „ 

Refuse or Ash, about 60 „ 

The " Short-joint Coal " is from 6 to 8 inches thick, and does not 
pay to uncover, while the two lower strata of coal, together with the 
intermediate rock, form seams 2 feet thick in the aggregate. The 
following analysis* of this coal has been given : — 

Parta of 100. 

Volatile matter 50*9 

Carbon .. .. 18*6 

Ash 3-15 

Mr. Bristow states that 11,300 feet of 20-candle gas can be pro- 
duced from one ton, and further adds that it has a most abominable 
odour. 

Compared with these results it may be mentioned that Boghead 
Coal, with which the " Kimeridge " has been compared, yield* 
15,480 feet of 52-candle gas. 

The late Mr. Eeats, consulting chemist to the Metropolitan 
Board of Works, gives the following report on the sample submitted 
to him for analysis : — 

Cubic feet of gas per ton 9000 

Illuminating power 16 candles 

Volatile matter 61 

Carbon or Coke 39 

100 

The Coke contains Carbon 13*15 

Ash 25-85 

39- 

♦ Report in Times, 8th April, 1874. 
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The Ash contains — Insoluble residue .. 29*01 per cent. 

Peroxide of Iron 7*10 „ 

Silica 21-75 „ 

Alumina 10*60 „ 

Alum works formerly existed at Eiraeridge. Alumina being the 
base of pure clay, it is found in all beds of shale.* 

From the following notice of these early chemical works it appears 
that, besides alum, other products were also obtained, and the 
bituminous shale was employed as fuel. "The next place that 
offereth itself is Smedmore, where Sir William Olavile, descended of 
antiente gentrie, built a new house and beautified it with pleasant 
gardens. This place not long sithence had lordes of the same name, 
from whom it passed hereditarilie to the Claviles^ neare adjoeining to 
the sea ; and not farre hence, the nowe owner beeing in diverse 
faculties, put in tryall the makeing of allom, which hee had noe 
sooner, by much cost and travell, brought to a reasonable perfection, 
but the farmers of the allom workes seized to the king's use ; and 
being not soe skillful or fortunate as himselfe, were forced with losses 
to leave it offe, and soe now it rest allmost ruined. • ♦ • • But in 
place of it Sir WUliam ClavUe, who one disaster dismayeth not, hath 
sithence sett up a glasse house (which is come to perfection, and is 
likelie to redounde to a good benefit) and salt-house. For transpor- 
tation of these commodities, as alsoe of white salt (there is made in 
great abundance, by boyling it out of the sea water) hee hath at his 
owne charge, with great rocks and stones piled toojether, a little key, 
&c. &c." " They use a kinde of blueish stone that serve to burne, 
for maintaineing fire in the glass house ; but in burning yields such 
an offensive savour and extraordinaire blacknesse, that the people 
labouring about those fires are more like furies than men." f 

* The alum-shale of the lias at Whitby is said to yield it in the largest 
proportion. The process is effected by means of roasting and lixiviation. 
When the iron pyrites of the clay is decomposed, sulphuric acid is pro-* 
duced, which, combining with the aluminous earth, forms sulphate of iron 
and alumina. This being purified by subsequent processes, the alum 
of commerce is formed. 130 tons of the Whitby shale produce one ton 
of alum. There are no data to show in what proportion the Kimeridge 
shale yielded this substance. 

t * Coker's Particular Survey of the County of Dorset.* 

" 20 Elizabeth grants the wood and lands of the Isle of Purbeck except 
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The ruins of buildiDga and heaps of aahea were, in the year 17*8, 
the only remains left of the aboTe-mentionod works. 

Fig. 32 is a reprosootation of the effects produced by the o 
lapping action of the Upper Greensaod, and by the faults which 
have produced dislocations in the strata at Btngstead Bay. Tbe 
Upper Greensand in that locality rapidly stretches over the edges ef 
the underlying strata, in conseqnence of its nncoaformability to 
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were made those curious and sncicat TelicB 
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IS through the f 
been turned in the lathe, and 
placed a few feet below the 
freiiueatly in barrowa asaucial 
At what period these relics, which have never been found in any other 
part of Olcat Britain, were piodnced is uncertain, bnt they are evidently 
the work of a very ancient people. Sir R. C. Hoaie, who has written on 
ductioD to a colony who inhabited the rite, 
t before both. ('Deacriptionof the Deveril 
Barrow." KichoUa It Co., London, 1826.) The same obscnrity eiiaU si 
to their use, some supposing that they were simply tallies or the reprC' 
aentativea of money, some that they formed an ancieut sort of token money, 
while others again suppose that they were of some mystinal use in 
aacrilicial otferings or sepulchral rites. Besides these small circular 
[uecea, large sluba of abale have been discovered, on which were traced 
circles and varions other mathematical figures. 

In tbe Celtic barrows near Weymoatb armlets made from the shale are 
not nncommon. In the Roman Villa at Preston, adjacent to the Roman 
Temple at Jordan Uiil, portions of a chequered pavement formed of bhuk 
and white tesserie were found, the former being apparently derived Irum 
the Kimeridge Shale, the latter from the limestone of the aeighboarhood. 

The Dorset County Museum in Dorchester contains a great quantity of 
the lo-called "Coal Money;" as also vases, nrmlets, and other article* 
made trma the shale. 
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is apparent from an iDspeciioa of the geological map, in 
*Whioh the Upper Greensand ia represented between Osmington and 
Boot Cove, as overlapping tho strata from the Weald Clay and 
Hastings Sand formation to the Kimeridge Clay inclusive, in the 
short distance of a quarter of a mile. The Bectioa represented in 
Fig. 32 is taken in the direction of the dip from the sea-shore 
towards Sooth Hoi worth. Thefaultneareat to the sea is a downthrow 
towards the south, bringing thePurbeck Bedsc on the south sideon 




b Chalk. 



Upper 



. Portland Sand 



/. Ki, 



k Beds. d. Pgrtlan 
i ridge Claj-. 



^B. ChE 

^^^B level with the Kimeridge Clay / on the north, at the same time 
^^^plting the strata so let down in the direction of the fault at an angle 
^^ptt 30°. The northernmost fault on the other hand is a downthrow 
on the north side, bringing the base of the Upper Greensand on a 
level with tho Kimeridge Clay on the south side of the fault. 
Hence the combined effect of the two faults is to produce an eleva- 
tiuD or upthrow of a lower formation (the Kimeridge Clay), 
between higher geological formations on either side of it. This 
locality derives an additional interest, apart from the geological 
phenomena which it exhibits, in having been the site of the pseudo- 
volcano of which a description has been given. 

The site of the pseudo-volcano generally presents a slate of ruin, 
from the frequent land-slips and maaaea of stone detached from the 
overlying Portland Beds ; but the baked shale, converted into a 
sndition resembling fragments of burnt alates or over-burnt hrioks, 
t Btill visible. Ou the shore, near the Portland ferrybridga, 
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Dr. Buckland described a portion of the Eimeridge Shale,' now 
covered up with sand, and which then presented the appearance of 
slate burnt to the condition of red tiles ; from the phenomenon that 
has since been exhibited in the same stratum of Eimeridge Clay, at 
Ringstead, he was strongly of opinion that such combustion may 
have there taken place.* Proceeding westward, the Eimeridge Beds 
merge into the grit of the Coral Bag, and no longer retain their 
oily and bituminous character, aud peculiar odour, but pass into a 
coarse sandy state. This appears to be no uncommon condition of 
the lower part of the Eimeridge Clay which graduates insensibly 
into the Coral Bag beneath, as it does into the Portland Sands 
above. This bed may be denominated as the Lower Eimeridge Grit, 
it beiog so dissimilar to the other parts of this formation. Several 
of the fossils found here do not occur in the beds above. 



Fig, 33. 
Section across the Anticlinal at Osoiington Mills. 
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RingBtead Bay 
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a. Upper Greensand. &. Kimeridge Clay. c. Upper Grit. d. Oolite. 
e. Clay, e'. Grit. /. Grey Marl. g. Lower Grit. h. Kimeridge Clay. 

The fine section presented by the cliffs of Bingstead Bay is a 
fiavourable point for examining the beds of this formation, where 
they may be traced from the Portland Stone and Portland Sands 
above, to their junction with the Coral Bag beneath. The following 
is an outline of the strata in descending order : — 

1. Portland Beds. 

2. Light-coloured fossiliferous sandy stone, about two feet thick, con- 
taining fishes' teeth and scales. 

3. Succession of beds of dark, bituminous, and highly inflammable shale, 
impregnated with sulphur and containing iron pyrites, with septarian 
and other nodules. 

4. The lower beds, which may be traced along the base of the low cliff 
westward, merge, as they approach the Coral Rag, into a coarse sandy state 



♦ i'\ 



Trans. Geol. Soc.,' ser. 2, vol. iv. p. 23. 



. EIMEBIDOE OLAT. 65 

as the Upper Eimeridge does into the Portland Sands above.* In this 
lower grit (^ Passage Beds " of Blake) many of the fossils are Corallian 
in character. Referring to this bed, Mr. Blake says he has found no 
indication of it in districts where the Coral Rag is absent, as in Lincoln- 
shire, but that '^ in the presence of that formation it is always developed.'* 
In the same Memoir the Author describes these beds as an " exact repeti- 
tion of the series on the shore near Sandsfoot.'' The resemblance, how- 
ever, is not so close when tested by fossils, which at Ringstead are more 
numerous both in. individuals and species ; it differs also lithologically, 
being at Ringstead a grey homogeneous sandy grit. 

This bed has been a rich depository for fossils, as the following 
list will testify ; but of late years the lower part of the cliflf has 
been covered with shingle. 

List of Fossils from the Lower Kimeridge (" Kimeridge Grit ") 
or " Passage Beds " of Blake, West of Ringstead Bay : — 

Fish. 

Astera4xtnfht^ omatissimiis, Ag. \J 

Teeth, Scales, and Coprolites of Fishes. 

Crustacea. 
Eryma Baheaui^ Oppel. 

Cephalopoda. 

Ammonite sanceps, Rein. 
„ hiplexy Sow. 
„ Berryerij Les. 
„ canaliculata, Miinst. 
„ decipienSf Sow. 

* On the coast of France, near Boulogne, left of the Harbour, this 
f<mnation assumes the condition described as characterising the *^ grit '* or 
** passage beds '' at Ringstead. The Argillaceous portion of the series is 
absent, and the entire formation consists of these beds of grit capped by 
Portland Stone, the Portland Sand being absent or obscure in character. 
The fossils, which are in great profusion, differ in species from those found 
on this coast. I observed, as the most numerous in the fallen masses on 
the shore — OervillicB avictUoides, Lima pectiniformiSy Trigonia, Unicardium, 
Pema, Qryphcsa, Ostrea deltoidea. The surfaces of the blocks are traversed 
with.fucoidal markings, similar to those lying on the shore at Sandsfoot, 
near Weymouth. 
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Ammonites hector, D'Orb. 
„ mutahUis^ Sow. 
„ plicomphalus. Sow, 
„ plicatilis, Sow. 
„ pseudo^nutdbUis, De Lor. 
„ tripliccUvs, Sow. 
„ serratvs. Sow. 
Nautilus hexagonus, Sow. 
Bdemnites ctbhreviatus, MilL 
„ var. 

„ BlainvUlei, Voltz. 
„ explanoitus, Phil. 
„ nitiduSf DoUf. - 

Gasteropoda. 

Alaria, Sp. 

Chemnitzia Eeddingtonensis, Sow. 

„ Coecilia, D'Orb. 
DdphintUa nassoides, Buy. 
Ltttorina ptUcherrima, Dollf. 
Natica eudora, D'Orb. 
PhcLsianella striata. Sow. 
PZewro^oTwaria reticulata. Sow. 
„ allied to Anglica 

Bostellaria Mosensis, Buy. 
Tttrfto, Sp. 
IWrtfeBa minw^a, K. & D. 

CONCHIFEBA. 

Astarte lineata, Sow. 

„ ovata, Sow. 
^Tiomid, Sp. 
Area rhomhoidalis, Gont. 

„ Mosensis, Buy. 
^vtct^Za Borsetensis, Blake. 
Cuculloea pectinata^ PhlL 
Corbis concinna, Damon. 
Car(2tm7» j^setMio-oxtnuA, Thur. 
„ striatulumy Sow. 
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Cardium pesolmum, Gont. 
Exogyra nana, Sow. 

„ hruntrutana, Thur. 

„ Monodiy Dollf. 

„ Uterata, Sow. 
GerviUia, Sp. 
Oresdya, Sp. 
Hinnites f(Max, Dollf. 
Homomya compressa, Ag. 
Isocardia minima, Sow. 
ZiTTia ^c<m(for7??i8, Schl. 
Ludna mbstriata, Roem. 

„ pleheia, Cont. 
Opis supror-jurensis, Cont.. 
Os^rca ddtoidea. Sow. 

„ grega/ria. Sow. 

„ solitaria. Sow. 

„ Z<m2^8ct«^, Sow. 

„ in^nica^a, Cont. 

„ Jlfons&eZwc^ensts, Cont. 
Pecten arcuattts, Sow. 

„ demissus, Phil. 

„ distriatua, Leym. 

„ Midas, D'Orb. 

„ Quenstedti, Blake. 
Pholadidea (Pholas) compressa, Sow. 
Pleuromya donadna, Ag. 
„ tellina, Ag. 

„ Voltzii, Ag. 

Pholadomya ceqtiaUs, Sow. 
„ pelagica, Ag. 

„ jxKucicos^^a, Ag. 
Pema mytHoides, Lam. 
Pinna la/nceolata, Sow. 

„ ^anti^to, Sow. 
Thracia depressa. Sow. 
Tnflrowm warg^ma^a, Damon. 
(77iowoZ(^era, Lycett.) 
„ Meriani, Ag. 
Unicar(2ti<m sidcatum, Leek. 

F 2 
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Bbaohiopoda. 

Bhynchondla inconstmts^ Sow. 
Lingula ovcUis^ Sow. 

Annelida. 

SerpuUi intestindlis, Phil. 

„ runcinata, Sow. 
VermUia stdcata, Sow. 

ECHINODEBMATA. 

Cidaris Blumenhachii, Mtlnst. 
„ flongemma^ Phil. 

Corals. 

Thecosmilia cmnnUvris, Flem. 
Isastrea Chreenoitghi, M. Edw. 

Plants. 
Pinites dejectus. 

The above list contains the following recurrent species : — 
PUurotomaria retictdata, Chemnitzia Heddingtonensis, Nautilus 
heacagom^f Ostrea deltoideaj &c., while of Trigonia davellata, 
which are massed in the Coral Bag immediately underneath, no 
example occurs. 

Upper Kimeridge, Binostead East.* 

These high and almost vertical cliffs give, doubtless, the finest 
section of the Upper Kimeridge Beds anywhere presented. They 
consist chiefly of bituminous and inflammable paper-shale, which on 
exposure splits into very thin laminae, covered with compressed 
fossils in countless numbers, of which the following are the prevailing 
species : ^mmorot^, many species ; Aptychi,^TDsi!ll 9.ii<di mineralised ; 
Lucina minttscula, Cardium striatvUum^ and C, orthogondUy Ducina 

* This is one of the few known habitats for PamphUia ActcBon^ or 
Lnlworth Skipper, a rare species of the diurnal Lepidoptera. It appears 
during the month of August for a period of from ten to fourteen days. 
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latissima^ Lingula ovalis, Alaria^ Turbo^ with other indistinguish- 
able forms. 

Interspersed with the above shaly.beds are indurated bands, 
Septaria, and other nodules. 

These cliffs, and those between Sandsfoot and Portland Ferry- 
bridge, have yielded a rich fauna of Kimeridge Clay Fossils, among 
which the following have been identified :— 



Saubians. 

CHgcmtosaurus megalonyx, Hulke. 

IchthyosaunM enthekiodon, Hulke. 

Plesiosaurtis bmchistoapondylus^ Hulke. 

Fltosaurus grandiSy Owen. 

Stenessaurtis (Plesiosiu^us, Owen) Manselit Hulke, sp. 

Steneosaurm rostro-minor, Geof^ 

TeleosawnM megarhinus, Hulke. 

Crocodilian ( Teeth and bones). 

Fterodactyle (Bones). 

Dakosaurus (Teeth). 

Ghelonia. 

PdohcUochelya Blakeiy Seeley. 
Insect remains in Septaria. 

Fish. 

Asteracanthtts lepidus, Dollf. 

„ omatissirmM^ Ag. 

Aspidorhynchus, Ag. 
Oyrodus coccoderma, Egerton. 
„ ornatissimus, Blake. 
ffyhodusleptodus, Ag. 
Ischyodus EgerUmi, Buckl. 
Lepidotm (very large species). . 
Pycnodtis quincuncidUSf Blake. 
SphcdTodus gigas, Ag. 
StrophodiM retictUatus, Ag. 

„ NormanianuSy Doll£» 

Large Fish-Yertebrse. 
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Cephalopoda. 

Ammonites ancepa, Bein. 
hiplex, Sow. 
ccUisto, D'Orb. 
evdoxus, D'Orb. 
longispinus, Sow. 
gtepha/noideSf Oppel. 



>» 



»> 



gpmoBismniM, Damon. 

„ triplex, Sow. 

„ triplicatuBf Sow. 

Trigondlites (Aptychus) latus. Park. 

„ (small sp.) 

Nautilus (large species). 
Belemnites ahbreviatuSf Mil,Yar. 

„ BlainvUleif Yoltz. 

„ eocpUmatus, Phil. 

GA8TEB0P(»>A. 

Alaria cingtUata, Koch. 

Cerithium, 

Litarina muricata, Sow. 

Turbo. 

CONCHIFBBA. 

Astarte lineata, Sow. 

„ swpra coraUvna, D'Orb. 
Avicula vdUcata, Blake. 
Area, sp. 
Cardimn orthogonale, Buvig. 

„ striattUum, Sow. 
Corhis concinna, Damon. 
Exogyra ruma, Sow. 

„ virgtda, Defr. 
Ooniomya v. scrota, Sow. 
Zecto Zmeoto, Blake. 
Lueina minuscvla, Blake. 
MyacUes reeurva, PhiL 
Modiola, 

Ostrea deltoidea. Sow. 
Pholadidea (^Pholas) compressa^ Sow. 
Pecfen. 
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. Pinna. 
Trigonia Vdtzii, Ag. 

„ Woodwardiy Lye 
Thracia depresaa, Sow, 
Venus, 

Bbachiopoda. 

Terebratula Umffarcinatay Zdt. von Schlot 
Discma latissima. Sow. 
Lingula ovcUiSy Sow. 

Cbubtaoea. 
Portions of 

Annelida. 

SerptUa intestvnalis^ Ph. 
„ rundnata. Sow. 
VermUia sulcata^ Sow. 

EomNODEBHATA. 

Cidaria florigemma, Phil. 

„ Blumenbachiiy Mtinst. 
Ophioderma ? 
Pentcuirinus, 

Corals. 

TJtecosmtUa anntUaris, Flem. 
laaatrea Oreenoughif M. Edw. 

Lignite. Crystals of Selenite. Iron Pyrites, largely 
diffused. 

The above list includes fossil Beptiles, remarkable not only for 
their size and structure, but for the number of genera, and to which 
additions are still being made from time to time. Among others 
maybe mentioned Pliosaums grandis, Owen, of which the following 
portions were discovered at Kimeridge, by Mr. J. C. Mansel- 
Pleydell : Head Geugth of 7 feet 6 inches). Tooth (13 inches). 
Fore-paddle 6 feet 9 inches. The latter is in the new county 
museum in Dorchester. 
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OsMiNOTON Mills. 

The Kimeridge Clay is here brought into a view by a fault on the 
shore, a little west of Osmington Mills, where it is capped with the 
Greensand. Portions of Pliosaurus have been found at this spot. 
In the cliffs above, and resting on the bituminous black band of the 
Kimeridge, is a layer of yellowish-white marly stone, 2 feet in thick- 
ness, very sparing in fossils, though containing JDisdna lattsHma 
Fish Scales, and Palatal Teeth. Above the layer in question are 
mottled clay-beds, with Septaria, and Cement stones. This stratum, 
different from all the other beds, may not readily be accepted as 
part of the Kimeridge. I have, nevertheless, no hesitation in assigning 
it to that formation, from having seen the Kimeridge of Hanover, a 
large portion of which is white andcontaius numerous Palatal Teeth 
of the genera Gyrodus and Fycnodus, with spines of Asteracanthus 
and other Kimeridge specimens. In the Lyons Museum there is a 
collection of Fossil Fishes from a cream-coloured slaty limestone 
referred to the Kimeridgian of that district. 

Kimeridge Village, 14 miles east of Weymouth. The upper 
and more bituminous portion of this formation, between Chapman's 
Pool and Hen Cliff, supplied the material for the chemical works at 
Weymouth and Wareham. 

These beds, which consist of alternating clays, shales, and indurated 
bands, have been carefully measured and tabulated by Mr. Blake ; 
and show a thickness of 651 feet. Equally valuable is his Table, 
showing the distribution of all recorded Kimeridge Clay fossils, from 
the different districts of England, and of which the following is a 
summary, (* Quart. Joum. Geol. Soc' vol, xxxi.) :— 

Note. — Kimeridge Ledge is still the scene of frequent shipwrecks now, 
as it was in earlier times. In the reign of King Edward IIL, the privilege 
of wrecking was granted by royal lease to the Monastery of Ceme, and 
that the privilege did not remain dormant appears from a trial held at 
Sherborne during the reign of Henry VIII., in which it was shown that 
one Robert Kurlls, the owner of a wrecked ship, was wounded and maltreated, 
and that Thomas, *^ Abbot " of the Monastery of Ceme, had plundered the 
cargo and held the same for his own use at his Manor House at Kimeridge. 
(* Ancient Manor Houses of the Isle of Purbeck/ by T. Bond, Esq.) 
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Fbom all the English Distb'icts. 



Pterodactylus 
Saurians 
Chelonia 
Fishes 



«• •• •• ,•• 



No. of Species. 
1 
38 
4 
15 



Cephalopoda 26 

(rasteropoda 29 

GoDchifera Ill 

Echinodermata 10 

Annelida 8 

Cirripedia 2 

Foraminifera 39 

Plants 1 



Weymouth District. 

No. of Species. 

1 
11 

1 

12 
18 
16 
79 

4 

4 

33 



Total 284 



Total 179 



Note. — With the foregoing, the following summarj of Fossils found in 
the Kimeridge Clay near Havre may be useful : — 

Saurians 10 

Chelonia 1 

Fishes 6 

Crustacea 3 

Cephalopoda .. .. 9 

Gasteropoda 19 

Conchifera 73 

Echinodermata 6 

Zoophytes . .. .. 1 

Serpula 4 



Total 



. . • • 



132 



(Faune Eimmeridgienne du Cap de la H^ve, Havre; par Auguste 
DoUfuss.) Paris, 1863. 

Mr. J. 0. Mansel-Pleydell has favoured me with the following 
list of Fossils found in the Kimeridge Clay at Eimeridge : — 

Saubl^s. 

Ichthyosaurus enthekiodon, Hulke. 

„ Sp. 

Flesiosaurus hrachistosjpondylus^ Hulke. 
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• 

Pliosaurm grandis, Owen. 

„ trochanteritiSf Owen. 
Steneosawvs {Plestostichus, Owen) Mansdif Hulke. 
Steneosaurus rostro-minor, Geoff. 
Teleosaurtbs megarhinus, Uulke. 
Pterodactylus Mansdi, Owen. 
„ Pleyddli, Owen, 

Fishes. 

OyroduB coccodermay Egerton. 
LepidotuSf Sp. (very large). 
Sphoerodm gigas, Ag. 

Cephalopoda. 

Coccoteuthis latipenniSf Owen. 
Ammonites alt&rnans, 

„ hiphx, 

„ tripleot^, 

„ longispintbs, 
TrigoneUitea (Aptychtui) laJbus, 

Gastebopoda. 

Alarta^ Sp. 
lAttorina muricata. 
Natica coraUina, 
PUurotomaria reticulata, 

„ Small species. 



Gokohifeba. 



AviciUa, Sp. 
Astarte lineata, 
Cardium striatvlum^ 
Exogyra virgtUa, 

y, nana. 
Goniomya v. scripta, 
Lima pectiniformis, 
Lmina mi/nuscula. 
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Myacites recurva. 
Modida cuneata, 
Ostrea Icevitiscula, 
Pecten lens, 
Fholadomya cequalis, 

„ chlata. 
Trigonia cymba, 

„ incurva. 

„ Pellati. 

„ Wbodwardt, Lye. 

„ VoUzii, 
PoUidjpes, n. sp. 

Bbachiopoda. 
Biscina latissima. 

From the coast at Bingstead, tho Eimeridge Clay passes through 
Preston, Upwey, and Portisham, to Abbotsbury, where the main 
mass terminates, the boundary line extending as far as the Church, 
and turning thence nearly in a north and south direction towards 
the fault. At the west end of the village, a small oval-shaped 
outlier, about a quarter of a mile long, and of half that breadth, 
rests upon the upper ferruginous beds of the Coral Bag, which have 
been already described. 

Passing to another part of our district, the Eimeridge Clay rests 
upon the Coral Bag at Sandsfoot Castle, and thence extends west- 
ward to Portland ferjy-bridge, from which point it turns to the 
south-west, and for a short distance forms the bank of the Little 
Sea that separates the Chesil Bank from the mainland. 

Sandsfoot. 

The Eimeridge Clay series here are relatively as those west of 
Bingstead Bay, though they differ somewhat in their fossil contents. 
Rhyhchonella inconstans, so numerous at Bingstead, and which may 
be considered the test of the lower Eimeridge Clay, is here absent, 
though Ostrea deltpidea and Lima pectiniformis are common in 
both places. The cliff beneath the old castle consists of sandy clays 
and various-coloured grits, more or less fossiliferous, but especially 
abounding in specimens of Ostrea ddtoidea, which are massed in 
layers, largely contributing to the surrounding debris. The coarse 
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ferruginous blocks on the shore are cnrionsly marked wilh fucoidal 
casts and large Bpecimons of Lima pectiniformie acd Pinna (? sp.) 
in aitu. The Kitoeridge Clay and Coral Rag are here so thrown 
tf^ether, that the line of separation is almost undeSnable. 

The Bpeoies of fosails which occur are included in the list of those 
found also in the " grit " bods at Ringstead, 

In the cliffs betweea Sandafoot and the Ferry-bridge, as also in 
the Eimeridge Clay on the N. B. shore, there is a quantity of 
Lignite similar to that found at Whitby. It ia brownish-black to jet- 
black — brittle when dry, and breaking up into columnar fragments ; 
smooth, and does not atain the Sogers like coal. I have been 
favoured with the following analysis from the Maseum of Practical 
Geology in London : — 

LiQNiTE from KlMERlDftE Clav : WETUonra. 
Per Cent. 

Hydrogen 4'Bl 

Oij-gBD and NitrogBn 13-68 

Sulphur 1'88 

Aah 2-43 

Water (Hygroscopic) 17'B5 

Total .. ,. 100-00 



Coke 30-74 

VoUtilB I g,,^^ 

OusDus Matter , . ) 

Water 17-85 

Total .. .. 100-00 
All Lignites coDtaia a large quantity of water, even after long eipoaurc. 

* Here in Bricli-fields (Dear the high-road) compoatd nf brown and 
dark mottled clay, unlike any other deposits of the Kimeridgc, hat 
spparsntl J belonging to the npper portion of that formation. These b«d«, 
conpled with the Portland Sand which Is eiposed in the road-catting half 
a mile heyond, would prohably be included in the Upper Bolanian of 
H. PelUt. The fossils fnund here, though of the Kimsridge CUj type, 
differ from the other beds of the Kimeridge formation. The following 
kinds prevail : — 

AnunairiUi of two or three species. Belemaitts, small apecief. 

Luui'na aibttriata, Exogyra, OitnOy tie. 
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Sectiok of the KnoGBiDaE Clay between Sandsfoot and 

PoETLAin) Febry Bridge. 

Ascending Order: — Base, npper calcareous grit — ^hard ledge 
covered with, fiicoidal markings, dipping south. 

Ft. In. 

1. Blue Gay, without fossils .. .. 12 

2. Hard Clays, yellow and red, used by the Portland Quarrymen 

to mark their blocks of stone. No fossils 3 

3. Brownish-coloured Clays. Fossiliferous 4 

4. Hard band of light-grey colour stony-bed. No fossils .. 4 to 6 in. 

5. Light-coloured Blue Clay. No fossils 3 ft. 

6. Dark Blue gritty Clay. Answers to the bed in the low cliff, 

west of Bingstead Bay. Fossiliferous 2 ft. 6 in. 

7. Blue Clay, haying two separate layers of Ostrea deltoidea in 

masses, separated by another bed, with occasional specimens. 
Fossiliferous 20 

^Hard Shale cracked, enveloping Septaria, not exceeding 12 

inches in diameter 10 

gjBlueClay .. 3 

jHard Shale, crowded with Septaria 16 

[Blue Clay 10 

9. Soft Blue Clay, Ostrea deltoidea and other fossils 

10. Gritty Clay. Fossiliferous 3 

11. Soft Blue Clay. No Fossils 4 

12. Gritty Clay, remarkable from the absence of adult specimens 

of 0, deltoidea and the large number of small specimens. 
Gigantic Saurian remains have been found in this bed. Among 
others, G^antosaurus megalonyxy Uvilke .. .. 3 

13. Soft Clay, dark colour, covered with nacreous impressions of 

Ammonites as at Ringstead. Fossiliferous 30 

14. Layer of large flattened Septaria, under which Saurian remains 

have been found • .. 

15. Soft Blue Clay. Fossiliferous .. .. 20 

16. Another layer of Septaria in harder clay with Selenite. Con- 

tains Saurian bones 2 

17. Soft brownish coloured Clays .. .. , 10 

Total Approximate Thickness .. .. .. .. 140 feet. 

Abundance of lignite occurs throughout the above beds. 

Besides the fossils referred to particular beds, there have been 
found Saurian and Turtle Eemains; Palatal and other Teeth of 
Gyrodus, Strophodus, Lepidotus, Asteracanthus, &c. &c. ; but the 
piling and walled embankment, built to secure the line of rails, 
now conceal the greater part of the section. 
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D COAST OT DOBSIT. ■ 



At Portland, the Kimeridge Ciay having been raiBed witt the 
BDperincumbent l^eda, crops out in its Qataral position immediately 
beDeath tlie Portland Sand, extending on the east to PeniiEflTBuia 
Cartle, and on the west side of the Island to tho Black Nore; 
though from the great aoonnmlation of debris on the shore, it is but 
little exposed. It forma the snbatratnni of the Island, as well as 
also the anchorage-ground of the Portland Roadstead; and there ara 
evidences otits exifitence beneath the Chesil Bank, when a ground 
sea removing the shingle on the shore exposes the stratum of blue 
clay beneath. The wella for aupplying fresh water to the convict 
and other establiahmeDtson the Island are sunk into theSimeridge 
Clay ; in connection with which we may observe that after a 
drought it sometimes happens that rain falls on the mainland before 
it does on the Island. This is indicated by the rising of the water 
in the wells, showing that the niain sonrce of the springs is beyond 
the Island. 

At the Verne, or north end of the Island, loose stones and rubble 
cover bauds of bituminous shale rich in oil and other products, 
which a few years since were quarried for chemical treatment, A 
bed of the shale presenting the appearance of burnt tile is exposed 
at extreme low water on the shore at Portland, near the Castle and 
extending to the north side of the Chesil Bank, from which the 
bituminous parts have been ezhansted or burnt out. This altered 
charaolOT resembles the condition which was presented in the cliff 
at Ricgstend, after the memorable combustion that occurred in the 
year 1826, As the shale could not have Ignited without oxygen, 
no explanation appears more probable thiin that the bed ia question 
must at one time have been above the level of the sea. The fossils 
found in this singalar bed are eimilar to those of the paper-shales 
at Ringstead, compressed Ammonites, Biscina, Cardium, Astartt, 
LiKina, Feclen, &c, though not always distinguishable. 



I 



( 79 ) 



ISLAND OF PORTLAND. 



Db. FrrroN, in the Memoir already quoted, says, " that few places, 
probably, in the world exhibit with such clearness, and in so small a 
space, phenomena of more extraordinary interest, or of greater 
importance to theory." In geographical extent the island is four 
miles in length, and in its widest part one-and-a-half miles in width. 
On the north end it rises at the Vem to a height of 495 feet,* but 
slopes so rapidly in a southerly direction,t that the Bill or southern 
termination is but twenty feet above the level of the sea at low- 
water mark. The Portland Beds, on the east of Weymouth Bay, 
dip towards the sea in a similar manner. The strata forming the 
highest point correspond to those seen at the level of the sea at 
Durlestone Head. 

The Portland Beds, which include the marine limestone and sub- 
jacent sand, are not a widespread formation. They occur in Wilts, 
Oxfordshire, and Buckinghamshire, but are scarcely represented in 
the Oolitic Series of the north of England. They are very fully 
developed on the French coast near Boulogne ; also in Hanover ; 
and M. !l^ie de Beaumont considers that he has recognised them in 
Burgundy ,t and M. de Dufrenoy in the neighbourhood of Angou- 
lesme.§ There is a singular uniformity in the elevation of the 
Portland Beds in the districts named. Brill Hills, on the borders 
of Buckinghamshire and Oxfordshire, exhibit the greatest elevation 
attained by this formation, viz. 550 feet, the Portland Beds being 
near the summit-level. At Shotover Hill, which is 560 feet above 

* Extract from Drayton's * Polyolbion :' — 

^ Where Portland from her top doth over-peere the maine, 
Her rugged front empal'd on every part with rocks, 
Tho' indigent of wood, yet fraught with wooly flocks ; 
Most famous for her folke, excelling with the sling, 
Of anie other heere this land inhabiting, 
That herewith they in warre offensivelie might wound, 
If yet the use of shot, invention had not found." 

f The exact direction is towards a point 48° £. of South. — See Geol. 
Survey Map. 

X * Annales des Sciences Nat./ vol. for 1829. 

§ * Annales des Mines,' vol. ii. p. 434. 
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the sea, they are 50 foot below tte Burarait.* At the Ridgway,ovi 
the villages of PreBton, Chalbury, and BiDcombe, they attain b 
elevation of about 500 feet. The Me of Portland at its highest point 
is 496 feet .t 

The Portland strata are seldom horizouta.!. In the comities 
referred to they dip slightly to the Koiitb. In the Isle of Purbeck, 
where they form part of the highly inclined and contorted stratA 
which constitute that district (aa may be seen ia the cliffs east of 
Lulworth Cove, and throughout the whole range of high land to the 
westward extending to Portisham), they are elevated to an angle of 
45° dipping to the north. At Portland they incline to the south. 
This inclination in opposite directions forms a jiortion of the ' 
Weymonth Saddle. 

Bed 16.— POBTLAND SAND. 

The Kimeridge Clay is separated from the Portland Stone by a 
stratum to which Dr. Fitton applied the name of "Portland Sand." 
The latter ia not to be confounded with those layers of loose sand 
which at Swindon alternate with the solid limestone above, and form - 
an integral part of the Portland Stone Beries, with which they are 
identical in composition, except as regards the absence of the 
calcareous or cementing ingredient. 

It has been proposed by some continental authors to apply the 
name " Bolonian" (Upper and Lower) to the beds from the Middle 
Portland inclusive, low down in the Upper Kimeridge Clay at a line 
not yet defined, while others include with tlie Portland Sand tbe 
upper portion of the Kimeridge Clay as " Lower Portlandien." Mr. 
Blake, not accepting either of these propositions, oonsiderB neverthe- 
lesB that the PortlandSandhasmoreaffinity with the 'Kimeridgian* 
than with the ' Portlandian ' series; and he thus summarises his 
views : " While the true Kimeridge Clay has very little In common 
with the Portland Stone, it has much with the Portland Sand, and 
the latter has as much with it as it has with the Portland Stone.t" 

The Portland Sand is of a hlnish-grey colour, containing grains of 
green earth (glanoonite) ascertained by Dr. Turner to he of the same 
composition as those of the Oieensand formation, which underlie 

• ConjbearB and Pliillips' 'Outlines of the Gta\ogj of England a 
Wales,' p. 183. 
t Tbe beds have a aimilar elevation near Bonlogne. 
J 'Quart. Joum. OeoL Soo,' vol. mvi, p. 224, 1880. 



Seutloo of Qaairjr, Isle of Pottlnnd. 
Bj H. W, Bristow, F.R.S. 
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the Chalk. I'hough originally deposited in the form of silt or sand, 
the sand of the Portland Bfds, by pressure of the superincumbent 
strata,"" has become consolidated to its present compact state, more 
resembling the texture of hard chalk than that of loose sand. 

In some places it is more sandy, and the particles are then less 
cohesive. 

At Black Nore, on the west side of the Island, it is interspersed with 
sandstone and other concretions, and swells out to a thickness of 
80 feet. 



PORTLAND SAND. Black Nobb. West Side of Portland. 
Estimated Thickness, 80 Feet. 

A few years ago this conspicuous and well-known cliff presented 
a fine and almost vertical section of the Portland Beds, from the 
Purbecks to the Eimeridge Clay. It is now in great part concealed 
by the enormous amount of quarry debris here disposed of. The 
Kimeridge Clay at the base passes into a blue sandy marl with 
which the Portland Sand may be said to commence. This is 
succeeded by lighter-coloured sandy beds, with layers of the small 
Eocogyra hruntrutanaj above which the beds are of a more mixed 
character, containing Cement Stones, and other nodules, yielding a 
few fossils. Finally, the Portland Sand formation is capped with 
the lower, impure, shelly limest* ne of the true Portland Series. 

1'he Portland Sand near the Vem Fort is argillaceous, and may 
be termed " Portland Clay." 

* The effects produced by superincumbent pressure on strata composed 
of loose materials has been illustrated by some experiments conducted by 
the late Mr. Brockedon. The best description of graphite having become 
scarce, he collected the dust formed in sawing the solid graphite into the 
oblong parallelepipeds required in the manufacture of drawing pencils. 
After being repeatedly sifted, the dust was then placed under a powerful 
])ress and subjected to a succession of heavy blows, exercising a pressure 
equivalent to the weight of 1000 tons. The result was the production of 
a graphite, or black lead, in a solid form, and sufficiently coherent to 
break with a conchoidal fracture. — * Quart. Joum. Geol. Soc.,* vol. ii. 
p. 31. 

The pressure upon a stratum at a depth of five miles, would be equal 
to 120,000 lbs. to the square inch. — Dr. J. Evans' Presidential Address, 
*• Quart. Joum. Geol. Soc.,* June 1875. 



POBTLAND SAND. 

The fossils, chiefly casts, found in the above localities, are :• 

Ammonites hiplex, Sow. 

„ Boisdiniy De Lor. 

„ gigantms. Sow. 

Natica incisa^ Blake. 

Avicula Octavitty D'Orb. 

Area. 

Cyprina implicatay De Lor. 

„ elongatay Blake. 
Cardium dissimtle, Sow. 
Exogyra bruntrutana, Thurm. 

„ nanay Sow. 
Isocardia. 

Mytilua autissiodorensis, Gott. 
Lima BoloniensiSy De Lor. 
Ostrea, 

Fleitromya tenera, Ag. 
Fecten lameilosus, Sow. 
„ solidus, Boem. 
„ Morini, De Lor. 
Thracia. 

Triyonia incurva, Benett. 
„ muricata, Goldf. 
FeUatif De Lor. 
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Discina Eumphresianay Dav. 
Rhynchonella Fortlandica, Blake. 

SerpuUi gcrdialis, SchL 

At Gorton, two miles west of Upwey, Portland Sand fossils are 
more abundant. The precise spot is a short catting, near, and on the 
north side of, a farm and dairy-house where the following fossils 
occur chiefly in casts. The bed is characteristic of the formation, 
and is sufficiently compact to present a vertical face. 

List of Fossils at Gorton Gutting : — 

Ammonites hiplex, 
Belemnites, 

Avicula, 
Cardium dissimile. 
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Exogyra nana. 
Lima TUBfica, 

Pecten lamellot^u. 

„ solidus. 
Trigonia gibbosa. 
„ incurua. 
Thracia te»era. 

St. Alban'b Head. 

This notable landmark, 18 miles east of Weymoutli, 
easily reached from Swaoage. Dr. Fitlon eatimated the thickness 
of the Portland Sand here at 130 feet. 

Mr. Blake, by including a portion of the lower beds, probably not 
regarded by Dr. Fitton aa belonging to the Portland Sand, estimatei 
them at 244 feet, or 124 feet in excess of that at the Black Nore. 

The following sommaiy, taken by Mr. Blake, of the section at St, 
Alban's Head, where the Fortlaad Sand attains its maximum 
development, will ahow how this conclusion is arrived at ; — 

ten. 

B»ds 1-0. Portland Stone (Bnilding Stone) 66 

"linty Series 50 

. Portland Sand. Miitute of liver-coloured sand, clay, and 

sandy cement-atones 39 

~ ' sandy clay, with niBDj bands of small cemeat-stones, 43 

g l>and of cement-stone : abundance of Jltraaa ienera 3 I 

-ated sandy marl, with JIAsncAoncfJa Porf/amiica .. 30 , 

15. Mass of thicker Cement Stone b ' 

IS. PoTtlaod Sand ; line of separation between this and the 
Kimeridge Clay is ODCertain. Low dowa in this bed 

Zingida avails is liiVTiimt 136 

■I'hicknesB of Kimeridge Clay from the bottom of bed No. 13 to the 

base of the oliff 173 

The beds are leas foasiliferous than those at Corton and Portland, but 
the foIlDwing are found : — Anunonites biptex, Bxogyra hruntralanu, 
Lingvla ovalis, Mylilus autaaiodorensis, Shynchonella Portlandica. 

In the Portlaud Sanda at Gad Cliff, near Kimeridge Bay, bai 
been fonnd the onlyknownBritisheiampleof ?Vip(wiiacy77)ia, Cent. 
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Note. — Since the publication of the important Papers on the Portland 
and other Jurassic rocks of England, bj Messrs. Blake and Hudleston, a 
Memoir on the '' Parallelism of the HanoTerian and English Upper Jurassic 
Formations '* has been published bj Dr. C. Struckman, and communicated 
in substance to the ' Qeological Magazine' (Ser. 2, vol. yiii. pp. 546-57, 
1881), by the translator, Mr. W. S. Dallas, which will be of interest to 
students of the Dorset and English Upper Jurassic beds. The author, by 
means of tables, shows that 125 species of fossils are common to the 
English and Hanoverian Upper Jurassic series. Further, that the Hano- 
rerian Eimeridge formation contains all the species common in the 
Portland Stone, with the exception of Ammonitea gigas ; while several 
species common in our Portland Stone are, near Hanover, found exclusively 
in the Kimeridge beds. A still more curious fact is that Ostrea deltoidea, 
which in England begins with the Upper Corallian beds, and attains its 
climax of development in the Lower Kimeridge, is in Hanover exclusively 
confined to the Coralline Oolite. Again, while in the Eimeridge Passage- 
beds of England, Coralline Oolite forms prevail, in Hanover they bear 
more the character of the Eimeridgean Fauna. 
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For Fossils, see Supplement, pi. 7 and 8. 

Bed 15 (see section, p. 81). — This, the lowest of the solid beds of 
the Portland Series, is (apart from its almost inaccessible depth) of 
little value for building-purposes, owing to the quantity of chert and 
flint associated with it. 

The situation in the Island where this extensive formation can be 
most conveniently studied, is at the " Vem Ditch," a deep cutting 
surrounding the fortifications on the north-east side, where a fine 
lection of 75 feet in vertical depth is to be seen, consisting of : — 

Soil 

Bubble and Cap . . . . 20 feet 
Boach 14 >» 

Impure stone with flinty masses, 35 to 40 feet. The Boach. 
though so remarkably persistent in other parts of the Island, here 
swells out to much more than its usual thickness, and presents 
striking differences.* 

* Possibly this might be another bed of Roach, lower in the series than 
the Roach met with in the Quarries. 
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The common " Screw," Cerithium Portlandicum, so characteristic 
of the Roach, is almost entirely absent, while on the other hand 
Pema mytiloideSy which is rarely found in any of the quarries, is 
numerous. The portion below consists of limestone, interspersed 
with chert and flint, occasionally occurring in layers, but more 
frequently in nodules or patches.* The whole series is much 
shattered, and yields no good buildingnstone, though it furnished 
material for the construction of the Portland Breakwater. 

List of Fossils that have been collected in the Yem district : — 
8awrian remains. 

Crustacea, 

Ammonites giganteus. 
„ biplex. 

Buccinum. 

Carditim dissimtle. 
Cyprina, 

Lithodomus Porllandicus. 
Modiola pallida, 
Ostrea expansa, 
Pema mytHoides, 
Trigonia gihbosa, 
„ incurva, 
Unicardium, 

Isastrcea chlonga (covering casts of Lithodomi). 

In the Museum of the Royal Engineers' Office at the Yem 
works, there is a well-preserved portion in situ, of the skeleton of 
Plesiosaurus. 

* Analogous to the chalk-flints. The deposit of two kinds of matter, 
silica and carbonate of lime, from the .same waters, or from a soft mass, is 
due to the tendency which similar particles of matter have to accumulate 
in nodules or in certain planes, of which there are examples in very 
many formations. The original soft condition of the flint is preyed by the 
fossilised casts of organisms which are contained within its matrix. 
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Beds of Building Stone. 

Bed 14. — Base Bed, or Lower Tier. — This, from its greater 
depth, is not so generally worked as the beds to be hereafter de- 
scribed. Compared with the layer above, it is whiter in colour, finer 
in grain ; more absorbent, and softer. This latter property, while it 
lessens its value for outside work, increases it for statuary and 
interiors. In some quarries this bed has been worked to a great 
extent, and sold for the best stone. 

At Upwey and Preston the corresponding bed is known as the 
" White Freestone." In North Wilts the same bed is white, like 
ordinary chalk ; and in the Vale of Wardour, one stratum of Portland 
stone bears so close a resemblance to common chalk, as to be called 
by that name. 

In the Portland Beds in the Island of Purbeck, there is overlying 
the freestone a layer of oyster shells (^Ostrea soUtaria), eight feet in 
thickness cemented together into one mass. This bed may be seen 
in the cliffs at Tilly Whim. 

A middle or "curf" bed occurs between the two tiers of good 
stone, but only in the southernmost quarries on the east cliff. The 
entire thickness of stone, though thus divisible, is not thereby 
increased. 

In the Grove Quarry (Red Croft), the " curf " is divided by a band 
of oyster shells, about 15 inches from the top, and by a second band 
2i feet below the upper. It is an oolitic stone, soft in a northerly 
direction, but harder towards the south. The bed is of superior 
quality to the adjacent freestone, but like all the beds containing 
flint, or lying adjacent to it, it vnll not stand exposure to the weather. 

Fig. 35 represents some fossil remains found in the "curf *' bed, 
which I believe are peculiar to the Island of Portland ; but where, 
in quarries on the north-east side of the island, they are not un- 
common. They appear to be casts of Lithodomi ( a genus of boring 
mollusc) encased in stone, the surface of which is generally covered 
with a coral — probably the Isastrcea oblonga (Plate 8, Fig. 10). 
Their curious position, more or less erect, as if growing out of the 
stone, and grouped as above, may be explained by an examination 
of a portion of rock taken from low-water mark, which has been 
pierced by Pholadidas, the perforations of which will be found to be 
nearly perpendicular to the surface. In the case of the Portland 
Oolite sea-bottom, it would seem that these perforations containing 



from the Portlind Stone, Iilaad of Partland. 
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the shell became filled with a stony sediment, not only tuithin the 
yalyes but on their outside, filling the space between tiie shell and 
its walls. The intervening portion of the rock or clay thus bur- 
rowed, having disappeared after the filling up and consolidation of 
the casts, the latter alone remained; a careful removal of the 
coating will sometimes expose an impression of the hinge and con- 
tour of the shell The presence of corals and lithodomi are evidences 
of a shallow sea. 

Bed 13. — ^Whit Bed or Upper Tier. — ^This bed, the best stone 
that the Island produces in point of quality, is a whitish-brown, 
when raised, but becomes paler on parting with its quarry-water. It is 
free from shells and hard veins, though varying in texture from a 
fine close grain to an oolitic or roe-like structure. The bottom part 
of the Whit Bed in the west-cliff quarries is observed to be softer 
towards the south. It is from this Upper Tier that most of the 
stone quarried in the Island is obtained. The depth as well as the 
quality, both of this and the Lower Tier, differ considerably in the 
various quarries, and sometimes in the same quarry. Both exist to 
a greater depth in the west cliff quarries than those of the east cliff. 
The north-east part of the Island is considered to yield the best 
quality of stone. The stone of each Tier is said to be hardest towards 
the upper part. The workmen profess to know the quality of the 
stone by the sound which follows the stroke of a hammer ; the best 
blocks ringing with a clear musical note. 

On the surface of the Whit Bed in the Eangbarrow quarries, and 
usually separated from the Roach above by a flint layer, are patches 
of a fine debris containing numerous minute but well-preserved 
shells, which I have not seen in other parts of the Island, neither 
do they appear to have been noticed elsewhere in Great Britain. 
They are not included in Mr. Blake's table of the Portlandian fossils. 
On comparing these fossils with the species figured and described 
by MM. de Loriol and E. Pellat in their important work of ' L'Etage 
Portlandien des Environs de Boulogne,' I recognise the following 
species not hitherto referred to Great Britain : — 



Cerithitim Car<ibceufi^ Dehor. 

„ septemplicctttim, Koemer. 
Delphinula vivatixea, Buv. 
Nertia Micheloti, De Lor. 
Odostomia jurassica, De Lor. 



Orthostoma Buvignierif De 

Lor. 

,, granum, De Lor. 
Pseitdomelania jxiludinceformiSy 

De Lor. 
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SerptUa coacervata, Blum. 

Tomatina Oppeliana, De Lor. 

Astarte, 

Cardita Boloniensis, De Lor. 



MytUus Morinicus, De Lor. 



Spines of Echinidse. 
Spicules of Sponges. 



The weight of a cubic foot of the Whit Bed, from Vem 
Quarry, is 134 lbs. 10 oz. 

The price at the quarry, squared and ready for shipment, is 
Is. 4d. per cubic foot,* or 20s. per ton. The same sells in London 
for 2s. Zd» per cubic foot. Being in continuous beds, blocks of 
almost any dimensions may be procured. 

Roach. — Bed 12, c. hard, somewhat silicious and bituminous body 
but so crowded with casts of shells as to be unsuited for architectural 
purposes, though, from its great durability,! it is admirably adapted 
for quay-walls and other uses where a smooth surface is not 
necessary. In its native bed it is incorporated with the good stone 
lying below, which in working is separated from it. 

Blocks of any practical size can be produced. The weight of 
a cubic foot of Roach, taken from Goslings Quarry, is 126 lbs. 13 oz4 
The price at the quarry is 6rf. per foot, or 8«. per ton. 

The Roach does not offer the same character out of the Island.§ 

* In the year 1700 it sold for 9d. a cubic foot. In that year 9000 tons 
of stone were shipped from the Island. 

f Its suitableness for fortification purposes was tested in the Isle of 
Portland. Blocks of the Roach and others of Cornish Granite being 
exposed to the fire of heavy guns from H.M.S. Blenheim, it was found 
that the former broke up more readily than the latter. 



t Specific Gravity of 


Weight per square foot. 


Chalk 1-704 


114 lbs. 


Bath Oolite.. .. 1-839 


114 „ 


Portland Stone .. 2-145 


134 „ 


Aberdeen Granite . 2*625 


164-06,. 



(Willich's Tables.) 
§ At Swindon the Portland Stone is not so uniformly capped with the 
Purbeck or Freshwater Limestone as in the Isle of Portland, which may 
explain the difference of the two formations. The Portland area when 
raised from the sea became the bottom of a fresh-water lake, whence it 
received a calcareo-siliceous deposit, which Cuvier and Brongniart have 
observed as characterising the waters of ancient lakes. This has enveloped 
and cemented into one mass accumulations of marine shells (Portland 
roach); that in Wiltshire appears to have been raised so as to form 
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As none of the species of fossil sheVls found in the Boach occur in 
any later formation, it may be presumed they became extinct in 
this area when that bed was raised out of the sea. The casts, 
though so abundant, rarely retain a vestige of the shell, the original 
of which, after the consolidation of the mass, decomposed, leaving 
an empty cavity, and an impression of its outer shell upon the 
surrounding matrix. All that remains, therefore, are casts of the 
inside of the original shell, which correspond to what may be pro- 
duced by filling a recent shell, and afterwards surrounaing it with 
plastic matter ; when it had undergone the process of hardening, 
and the shell became decomposed, there would be remaining: — 
an interior cast presenting a coimterpart of the animal which in- 
habited the original shell ; an impression on the surrounding mass 
corresponding to the markings of the external surface. Figs. 2 
and 3, Plate 7. 

h. Layer of fiint, in which occur the same species of fossil shells 
as those found in the bed below. These fossils, which occur on the 
surface of the flint, retain their outer shells, which are replaced by 
Chalcedony. 

a. The upper portion, for a few inches in depth, has an oolitic 
structure and uniform texture, light-brown colour, and is free from 
fossils. 

The chemical composition of the Top Bed of the Portland Stone, 
as analysed by Professor Daniell, is : — 

Silica 1-20 

Carbonate of Lime 95 * 16 

Carbonate of Magnesia 1 * 20 

Iron and Alumina 0*50 

Water and Loss 1 • 94 

Bitumen < a trace 



100-00 
The prevailing fossils of the Roach* are: — Trigonia gibhosa, 



dry land, since in that district a bed composed almost entirely of casts of 
shells, like those of the Portland Roach, forms there a loose and incoherent 
mass. 

* The corresponding bed in Wiltshire contains nearly the same species 
as at Portland, but differing in their relative proportion. 

Near Boulogne, the utmost known limit of the Portland series^ the 
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Cerithium Portlandtcum, Lacina Portlandicaf Buccinum noHcoideSf 
Natica degans, Pecten lamellosus^ Ostrea ex^naaf Plicattda, 
Sowerhia Dukei, 

Fossils from the Portland Stone, Isle of Portland : — 

Vertebrata. 



Plesiosaurus megapleuron, Owen. 
Pycnodus Bucklandi, Ag. 



Pycnodus pagoda, Blake. 
Eyhodus strictuSy Ag. 



Cephalopoda. 



Ammonites * gigantevs, Sow. 
„ BoloniensiSy De Lor. 
bipUx, Sow. 



» 



Ammonites psettdo-gigas^ Blake. 
triplex, Morris. 
triplicatuSf Sow. 



yy 



Gasteropoda. 



Buccinum naticoides. Sow. 

„ angulatum, Sow. 
Cerithium Portlandicum, Sow. 

„ concavumy Sow. 
Neritoma sinuosa, Morris. 



Natica elegans. Sow. 
Pleurotomaria rugata, Benett. 
Bv>ccinum cmgulatum^ Sow. 

{Pteroceras Oceani\ Brong. 
Twrbo apertusy Blake. 



CONOHIFEBA. 



Astarte rugosa. Sow. 
Corbula saltans, Blake. 
Cyprina elongata, Blake. 



Corhicella Portlandica, Damon. 
Cardium dissimile. Sow. 
Lucina Portlandica, Sow. 



upper beds contain the same species as on this side of the English Channel. 
^ Some of the second-rate streets, I observed, were paved with Portland 
Stone, containing numerous casts of THgonia gibboaa, Cerithium Port' 
landicum, &c. 

* All the large Ammonites in tbe Isle of Portland are usually referred 
to Am, giganteusj Sow. There are, however, other large species found in 
the Continental Portland Beds. M. de Loriol has separated f^om Am. 
giganteuSf under the name of Am. Boloniensis, those specimens which have 
on the back of the whorls twice as many ribs as on the lower half of the 
whorl, while Mr. Blake has made a new species of those specimens which 
have on the inner half of the whorl large knobby ribs, which bi- and 
trifurcate — viz. Ammonites pseudo-gigas. Blake C Quart. Joum. Geol. See.,' 
vol. xxxvi.) 
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Lucina pUbeiaf Cont. 
Lithodomus Portlandicusy 

Damon. 
Lima Bustica, Sow. 

„ Coodei, Damon. 
Modicki pallida^ Sow. 
MfftUus, 
Ostrea expansa, Sow. 

„ multiformis^ K. & D. 
Pleromya tdlina, Ag. 
P&ma mytHoideSf Lam. 
Plicatula eMnoideSy Blake. 



Peden lameUostis, Sow. 

„ smaller sp. 
Sowerbia Dukei, Damon. 
Triffonia Damoniana, Lor. 

densinoda, Etheridge. 

gibbosa, Sow. 

tncurva. Sow. 

Manseli, Lye. 

muricata, Goldf. 

tenuitexta, Lye. 
Unicardium drctdare, D'Orb. 






Bbachiopoda. 
Waldheimia Boloniensis, Eigaux. 



SerptUa gardidHs, Schl. 



Annelida. 

I Serpula triserrata, Sow. 



Corals. 

Isastrcea ohlonga, Fleming. 



Though the marine beds above and below the Portland Bock are 
distinguished by an abundance of Ammonites, only three species 
are referred to the Portland Series ; but, as remarked by Sir B. 
Murchison, this paucity of species is compensated for by the 
frequent occurrence of the same species, and by the extraordinary 
size of the individuals. 

The annual production from the whole of the quarries in the 
Island was, in the year 1839, reported at 24,000 tons, equal to an 
area of one acre of good stone ; the entire area remaining unworked 
being estimated at 2000 acres. In 1855 the quantity of stone con- 
veyed on the Portland Bail way was. 



Block 
Boach 



22,995 
3,547 



tons 



99 



besides that which was shipped from other parts of the Island. In 
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the following years the quantity of stone which passed over the 
Portland Quarries Railway was as follows : — 

1840 21,207 

1850 25,433 

1861 55,143 

1865 81,649 

1868 68,075 

1870 53,394 

1875 56,841 

1880 48,912 

1881 55,387- 

1882 45,967 

The amount exported without passing over the railway is computed 
to have been from 5000 to 10,000 tons annually. The above cal- 
culation is exclusive of stone quarried by the convicts from the 
Crown Quarries for various Government works, and of the enormous 
consumption during the construction of the Breakwater, commenced 
in the year 1847 and completed in 1862. 

The quality and durability of the Portland Stone, like those of 
other oolitic limestones, depend very much on the nature of the 
cementing matter by which the oviform particles are held together. 
The hardest beds have their cementing matter in a solid and partially 
crystallized form. In the softer stone the cementing matter is in an 
earthy, friable, or powdery state ; hence, on exposure to the effects of 
the atmosphere, it more readily suffers decomposition than does the 
former. 

An interesting account of the stone-quarries of Portland is 
given by Smeaton, who visited them previous to the building of the 
Eddystone Lighthouse, lliis narrative, though written a century 
ago, is in most particulars applicable to the present time. The 
mode of working the stone appears to have undergone no change. 
The tools and appliances made use of (with the exception of a 
modern crane) remain the same. 

Report with Reference to the Selection of Stone for Building the 
new Homes of Parliament. Presented Marcl\ 1839. 

St. PauVs Cathedral, London. Finished about 1700. Built of Portland 
Oolite from the Grove Quarries on the east cliff. The building generally 
in good condition, especially the north and east fronts. The carvings of 
flowers, fruits, and other ornaments, are throughout nearly as perfect as 
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when first executed, although much blackened. On the south and west 
fronts larger portions of the stone maj be observed of their natural colour 
than on the north and east ironts, occasioned by a very slight decomposi- 
tion of the surface. The stone in the drum of the dome and in the cupola 
above appears not to have been so well selected as the rest ; nevertheless, 
scarcely any appreciable decay has taken place in those parts. 

Portland. N^ Chwch, built 1776. Portland Oolite. Fine Roach. 
In a perfect state of preservation, exhibiting the original tool-marks. 

Old Church, In ruins, near Bow and Arrow Castle (15th Century) ; 
of Portland Oolite, resembling Top Bed ; in very good condition ; original 
tool-marks still appear in the north front. 

Bow and Arrow Castle, Many centuries old ; of Portland Oolite. The 
ashlar resembles the Top Bed, and is in perfect condition ; the quoins and 
corbels of the machicolated parapet appear to be of the Cap Bed of Port- 
hind Oolite, and are in good condition. 

Wyke Church (15th Century). Of Oolite similar to Portland; the 
whole in good condition, except the mullions, tracery, and dressings of 
doors and windows, which are constructed of a soft material, and are all 
decomposed. On the south side the ashlar is in part covered with rough 
cast. The entire building is thickly covered with lichen. 

Sandsfoot Castle, near Weymouth, constructed of Portland Oolite in the 
time of Henry YIIL, is an example of that material in excellent condition ; 
a few decomposed stones used in the interior, and which are exceptions to 
this fact, being from anotheif Oolite in the immediate vicinity of the 
castle. 

The Report from which the above extracts are taken states that 
buildings situated in the country possess a great advantage over those 
in populous and smoky towns, owing to lichens with which they are 
covered in such situations, and which seem to exercise a protective 
influence against the ordinary causes of the decomposition of the 
stone upon which they grow. As an instance of the difference of 
degree of durability in the same material, according as it is exposed 
to the effects of the atmosphere in town or coimtry, the report calls 
attention to the several frustra of columns, and other blocks of stone, 
which were quarried at the time of the erection of St. Paul's 
Cathedral, and are now lying in the Island of Portland, near the 
quarries from whence they were obtained. These blocks are coveied 
with lichens, and though they have been exposed to all the vicissi- 
tudes of a marine atmosphere for more than 180 years, they still 
exhibit, beneath their lichen, their original form, even to the marks 
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of the chisel employed upon them ; while the stone which wai 
taken from the same quarries and placed in the cathedral itself, is, 
in those parts which are exposed to the south and south-west winds, 
found in many instances to be fast mouldering ^way. 

Sections of Quabbies in Pobtland. 
Section of Grove Quarry^ Red Croft. 

feet. ins. 

Rubble 7 8 

Dirt-bed 1 

Roach 1 6 

Top Bed 4 

Middle or Gurf Bed 5 6 

Bottom Bed 7 

Layer of dark flint separating the two 
beds of good stone. 

Way croft Quarries, 

feet. ins. 
Rubble, &c 8 

Dirt-bed 1 

Top Cap 4 6 

Skull Cap 2 6 

Roach 3 

Top Bed 7 5 

Loose stone and flint 7 

Shelly stone 2 

Bottom Bed 5 6 

From the Top Bed of this quarry, Goldsmiths' Hall and the 
Reform Club House, in London, were built. 

Maggot Quarry. 

feet. ins. 

Rubble, &c 8 

Dirt-bed 1 

Cap 7 

Skull Cap 2 

Roach 2 6 

Top Bed 8 6 

Loose stone and flint 7 

Bottom Bed 7 
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GoslirCs Quarry. 

feet, inches. 

Rabble, &c 8 

Dirt-bed 1 

Top Gap 6 

Skull Cap 2 

Roach 4 

Top Bed 8 

Rubbish Bed with layers of flint. 
Bottom Bed, very soft. 

The Portland beds at Upwey include the foUowing species : — 

Pycnodus pagoda, Blake. 

„ BucMandi, 
Ammonites gigantem, 

„ Boloniensis, 

Pleurotomaria rugata, 
Buccinum naiicoides, 
Cardium dissimUe, 
Pecten lam^Uosus, 
Myacites Jurassii. 
Trigonta gtbbosa, 

„ incurva, 

A thin seam of clay, termed by the quarrymen " scum," confining 
no orgauic remains, is of interest as separating the Marine (Portland 
Stone) from the Freshwater (Purbeck formation). This slight deposit, 
spread over the whole of the top of the Portland Series, is the first indi- 
cation of the emergence of the Portland Beds from beneath the sea. 

These layers of clay or " dirt " characterise the Purbeck strata ; 
and here, as well as at Bidgway, Lul worth, and Durlston Bay, 
they generally alternate with the beds of limestone. At Eidgway, 
however, this particular layer is absent^ and the Portland and Pur- 
beck series unite in a layer of hard stone, less than a foot in thick- 
ness, which sometimes presents the remarkable condition of a solid 
stratum, the upper part of which is of Freshwater, the lower of 
Marine origin.* With this sudden break from Marine to Freshwater 
there is no intermingling of fossils. 



♦ At Chicksgrove, S. Wilts, the junction of the Portland and Purbeck 
Formations is also without the intervention of clay or dirt, as shown by a 
specimen from Wockley, near Tisbury, amongst the rock specimens in the 
Museum of Practical Geology. 

H 
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POBTISHAM. 

On the summit, of the hill overlookiag the village of Fortisham, 
and one mile east of the " Hardy Monument," a cjuarry liaa beeu 
opened to furniah stone for the bridges of the Abbotabury BMlway ; 
the following section is here exposed, the beds dipping north : — 

No. 1. Top bed af weatfacred, thin Fmbeckii 2 feet. 

2. Soft poToiu beds with C^dades in abnaduice * ,> 

3. Tbin limestoae with layers of clay in lucceaBiDD .. .. j 

Id the middle o( whiuh is a dark clay whioh may be anl^- 
equivalent to the " Dirt Bed," and ia about 3 ft. 4 in. | " 
in tbickaess. ' 

5. Similar stone, but a good deal broken, and towaids the 

bottom muoh decayed U „ 

The beds dip to the north. No. 4 is the best bed, though inferior 
to the Portland Base bed, Island of Portland, and differs also from 
that of Ridgway. There ia no "Cap" or "roach" and the whole 
Portland Series is destitute of fossjls. 

At some distance below the base of the quarry, the Portland Sand 
crops out, but nouG of the intermediate beds. Further working of 
this diHtrict may present some deviations from the above section, 
but the Portland Beds, as remarked by Buckland aud>De la Boobe, 
suddenly terminate at Portisham (p. 19). 

PUKBECK FORMATION.* 
Skoll Cap. 

Bbd 11. t — The term " skull cap," applied to the solid layers oon- 
Etituting the lowest bed of the Purbeck formation, is intended to 
denote its position in relation to other beds below. It is a hard 
cream-coloured limeattineof irregular texture, full of minute cavities 
lined with crystallised carbonate of lime, of very variable thickness, 
and with an undulating or lenticular form. In some places it is not 
more than a foot thick, but sometimes it suddenly swells in a short 
horizontal distance to a thickness of two and even three feet. 

This complete covering of the Portland Oolite with a freshwater 

■ A more detailed account of the Purtieuk StraU will U round ia a 
future chapter. 

t See Fig. 34, p. SI. 
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deposit, corresponds to what may be seen at the base of the Furbeck 
Series at Ridgway, Lulworth Cove, Durlston Bay, &c. 

Bed 10. — Lqwbb Dibt-Bed, or "Dirt below the Cap,'* as 
separated by the Cap Stone from the upper or great dirt-bed. 
CycadeaB, of the same species as those from the xipp&c dirt-bed, 
though found in this deposit, generally penetrating into the solid 
stone above, are of not unfrequent occurrence. No fossil trees are 
met with in this lower dirt-bed, though Dr. Fitton* relies upon a 
prostrate trunk having been taken from the " dirt '* below the cap, 
in his description of a section of the Portland beds exposed on the 
west side of the road leading from Upton to Poxwell. The deposit 
bears more of a clayey than an earthy character, and never, as far as 
I could detect, contains any portions of carbonaceous matter, such as 
characterise the upper or great dirt-bed. 

Bed 9. — Cap, or Top Cap, a calcareous slate, the thickest bed of 
all the Purbeck series ;t it is white, hard, and of irregular structure. 
Neither this nor the Skull Cap has an oolitic structure like the 
Portland Stone, but is of a closer and flinty texture, a quality which 
prevents its being easily worked ; partly for which reason, and partly 
on account of the abundance of other stone, this bed is neglected. 
The upper portion, which separates from the main bed, and is called 
the " upper risipg," is of unequal thickness. Its surface is more or 
less coated with stalagmite, and for about 18 inches it readily splits 
into slabs. Towards the base it assumes a porous structure, 
traversed with sinuous cavities or perforations, perpendicular to the 
surface of the stratum4 Other cavities are filled with globules of 
carbonate of lime.§ The Top Cap contains bones and teeth of Fishes, 
and occasionally entire specimens. Cyclas, though so abundant in 
the correspondiug bed at Ridgway and Lulworth, are here sparely 
distributed. 

* 'Trans. Geol. Soc.,' ser. 2, vol. iv. p. 222. 

f At Mewps Bay the corresponding bed is 8 feet in thickness, and is 
overlain by the dirt-bed with Cycadeas. 

X This form of deposit in its most porous state is known as ** Calcareous 
Tufa ; " when in a more solid form it is called " Travertin," the " Tra- 
yertino ** of Italy, the limestone of which the Coliseum and many other 
ancient works in Rome are constructed. 

§ These cavities in freshwater limestone are considered by M. Beudant 
as having been caused by the disengagement of gas. * Trans. Geol. Soc.,' 
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Gbkat Dibt-Bbd. Bed 8. — Mr. Webster (' Trans. Qeol. Boc, 
vol. ii. part 1) was the first to poiot out thesiDgularcbarBcterof the 
earthy deposit known as the "Dirt-Bed." It had been previouBly 
sopposed that the fossil trees (Gycadeie, Conirerce, Sec.) were from the 
oolite itself, whereas the Dirt-Bed is the actual soil iq which they 
grew and in which their rentaiiiB occur. This soil, which nourished 
the roots of an ancient forest, is a bed of about a foot in thickness, 
of a dark-brown colour, not black, as generally described, but con- 
taining patches of a jet-black substaace like soot, which appears to 
have been deposited at a later time. The great interoat attachiag 
to the Portland Dirt-Bed is not in consequence of the mere accumu- 
lation itself, as similar deposits must necessarily have occurred at 
every geological period, but from the fact of its preservation, and 
that between beds of stone, as the change o( condition consequent 
upon the transition from one kind of deposit to another might be 
expected to disperse such an earthy mslerial. 

Dr. Hugo W. Miiller, F.R.S., has favoured me with the following 
complete analysis of an nver^a sample of the Purbeck ' Dirt-Bed ' 
from the Isle of Portland i — 

Composition op the Portland Drnx-Bsn. 

parerat. 

MoiatuTB (in the nir-dry mil) 3-38 

Organic M«tt8T {iBoJnaive of 0-05 Nitrogen)., 3-5B 
Glide of Iron 1 5.45 

Liroe 34-07 

Mnjpesia 0'5S 

PotMh 0'83 

Soda 0-*2 

Silica 0-79 

Sulphuric Add 0-15 

Piioaphorio Add 0*14 

Carbonic Acid and loEi SS'SS 

Silica and luaolnbleSilicntei 26-00 

Total ., .. 100-00 



vol. ii. f. 83), but, thii having b«n foriaifd at the bottom of a fresh- 
water lake, dr; land vu near, and tberafore drifted branches and other 
portiona of trees might have been imbedded, and, dsuj'iDg after the partial 
coDtolidatioii of the lediment, might hire left theie ipacei. 
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Composition of the 26*0 pbb Cent, of Insoluble Silicates 

AND SiLIOA. 

Oxide of Iron and Alumina 5*84 

Silica 1905 

Lime .. .. O'lO 

Magnesia 0*36 

Potash 0-45 

Soda 0-20 

Total .. .. 26 '00 

On which results Dr. Miiller farther remarks upon the large 
admixture of stony fragments, principally composed of carbonate of 
lime, and about 26 ^x cent, of an argillaceous quartz-sand : — 

**A11 the nodules seem a little rolled, and whilst some are 
calcareous, there are others which remind one of Greensand, Now 
on taking the fine earthy part from which these nodules have been 
separated, it was found that it contains as much as 44*10 per 
cent, insoluble matter, whilst the original sample (taken as a whole) 
contains only 28*56 per cent., and of course the percentage of all 
the other constituents is altered in a like manner if the nodules are 
taken out. 

'* Under these circumstances I think that the Dirt-bed must be 
considered to contain these nodules as a normal constituent, and in 
giving its chemical composition, a separation of them is inadnussible." 

The Tchomozem, or '< Black Earth," of Central Bussia, somewhat 
resembles the Dirt-bed of the Furbecks, if the supposition of its 
terrestrial origin is correct, viz. : that the former is derived from the 
decomposed debris of an ancient forest. This opinion prevails in 
Russia, but Sir B. Murchison considered it as pulverised Jurassic 
Shale, and hence formed under water. (' Geology of Bussia,' vol. i. 
p. 660.) The like view was held by the late Hon. J. BL Fox- 
Strangways, who, in addition to his qualifications as a Botanist, 
possessed considerable knowledge of the country, and he says *' that 
the character of the Black-earth being everywhere the same, it is 
difficult to imagine that the same plants grew in so many situations, 
with opposite aspects, and over so vast a sur&ce as is covered by 
this deposit.'* (* Trans. Gteol. Soc.,' vol. v.) 

Whatever may be its source, it contains elements of fertility 
which produces the richest soil in Russia, both for com and grass. 

With the view of testing the relative growing properties of both 
soils, I brought firom Central Russia, in the summer of 1883, samples 
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of the Tchomozem from the two Governments of Charkoff and Kief. 
In these, and in the Portland Dirt-bed and in common garden- 
mould, I sowed mustard-and-cress seed, with the following result : — 

No. 1. Tchomozem from Charkoff; No. 2. Tchomozem from Kief, 
gave first appearance of growth, but in fulness of crop 
Nos. 1 and 2 were about equal, any difference being in 
favour of No. 1. 

3. Grarden-mould. Slower in growth and smaller crop. 

4. " Dirt-bed " of the Purbecks. Weakest, both in growth and 

crop. 
The experiment was repeated with Parsley, and with like results. 

The results of the comparative fertility of the Tchomozem, garden- 
mould, and Dirt-bed, may find an explanation in the very large 
percentage of available Nitrogen contained in the Tchomozem, 
which, on the other hand, is almost nil in the Dirt-bed. 

Besides the elements of fertility, the Tchomozem is, from the 
large proportion of Silica, a pulverised soil through which the roots 
and upward growth easily penetrate. 

For the following Analysis of this remarkable deposit I am 
indebted to Dr. Augustus Yoelcker, Dec- lOth, 1883 :— * 

Composition of a Sample of Black Bussian Wheat-Soil 
FROM THE Village of Ternaohera, Government Samara, 
BussiA. 

Son dried al 212° F. per cent . 

Organic Matter and Water of combination* 10 * 095 

Oxide of Iron (ferrous oxide) 5 ' 052 

Alumina 3-901 

Lune 3-553 

Magnesia 1*154 

Potash -922 

Soda -181 

Sulphuric Acid -071 

Nitric Acid '002 

Chlorine '009 

Phosphoric Acid '201 

Silica and Insoluble Silicates (insol. in Hydrochloric Acid) 73 • 201 

Carbonic Acid and loss .. 1*658 

100-000 
* Containing Nitrogen *362, equal to Ammonia '437. 
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Composition of the "Silica and Insoluble Silicates" (73'20> 

per cent 

Oxide of Iron 2*41 

Alumina 6*66 

Lime *85 

Magnesia *98 

Potash 1-26 

Soda '52 

Silica and loss 60*52 



Extent and Range, — Besides the Isle of Portland, the Dirt-Bed 
occurs in the cliflf east of Lulworth Cove. At Ridgway it is less 
distinctly represented, and is separated from the " Cap " hy a layer 
of soft chalk-like stone. Beyond this district it is found at Swin- 
don * in Wilts, at Thame in Oxfordshire, and in Buckinghamshire. 
Out of England it has hitherto only been observed on the 
coast near Boulogne; but in none of these places is it so well 
developed as in the Isle of Portland, where the fossil trees and 
plants are not only found upright in the spots on which they 
flourished, but even the soil in which they grew still retains much 
of its primitive character. 

Fossils or the Dibt-Bbd: — Cycade^. 

These singular vegetable productions, so abundant in the Dirt- 
Bed of the Isle of Portland, are better known as fossil " crow's-nests " 
to the quarrymen, who regard them as the nests dislodged from the 
petrified trees with which they are associated. Sir J. Smith, in 
describing a recent Cycas, which bore fruit at Famham in 1799, 
makes the same comparison. These fossil plants are allied to the 
existing family of Cycadeoij and belong to two genera, viz. Cycas 

* At Swindon (Parish Quarry), the Dirt^bed is not horizontal and of 
uniform thickness, as at Portland, but occupies a basin-shaped cavity 
which towards the centre is from 3 feet to 4 feet in thickness, of varie- 
gated colour, with numerous specks of carbonaceous matter, and in places 
it constitutes larger deposits in the form of a dark-brown powder. In 
another quarry, portions of trees in an erect position were seen, as in the 
Isle of Portland, but were not of common occurrence. 
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and Zamia, Five species are recorded of the first genus, and of the 
second, HeveDteen. From their resemblance to this group. Dr. 
Buokland proposes the name Gi/cadcoidae ;* M. BlainTille has 
assigned them t4) a genua termed Jilantelliaj Mr. Brown, from the 
result of D comparison with the living Cycas and Zamia f considera 




Zamia pungetu. (Living species.) Habitat, Cape of Good Hop«. 

that until sufficient reasons are given for separating them from 
these genera, the general term Cycadilet is more appropriate. 

A further re-distribution of genera has been proposed by Mr, 
CajTutbers, who, while retaining the two genera ManteBia and 
Bticklandia, eelablisbes four new genera, viz. TaUsia, Willianuonia, 
Fitlonia, and Benettifes.X 

Of the twenty-two species referred by this author to Great Britain, 
six speciefl have been found in Doreetahire. 

Figures of both these species found in the Isle of Portland appear ' 
in Supplement, Plate 8, figs. 1 and 2. They vary in size from J 

' Bridgcwater Treatlw, vol. i. p. 4d6, Nute. 

t Zamia herriiia, or Hottentot Bread-liuit Plant, is one of ihe Epeciei. 

I ' Irani. Linn, Soc.,' vol, "vi. p. 675. 
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6 iochee to 12 inches in height, and from 9 to 12 inches in diameter, 
and have a hollow concentric cavity at the top. The nnmerons 
scales surrounding the trnnk (not usually so distinctly Been as in 
the specimen figured) form the bases of the leaf-stalks. As yet no 
leaves of the species under consideration have been discovered. 




Oycai revolata. (Living apecici.) Habitat, Tropin, 

though both stems and leaves of other Cycadete have been found 
Irath in the Great Oolite and Lias. 

In the Cycat revduta (fig, 40), from the scars or scales which 
protrude near the margin, spring the leaves, which, like those of the 
pioe-apple, crown the summit of the plant, and correspond to the 
cavity which characterises the Portland Cycadeie. As the living 
species of this family of plants inhaWt India, New Holland, and the 
Cape of Good Hope, it may he supposed that the climate of this 
area was once of a temperature somewhat similar to that of those 
regions. 

Fostil Trees. — CycadeaS occur in both the upper and lower dirt- 
beds, but are scarce in the latter. Trees are found only in the upper 
or Great DirUbed. From the number and position of their remains 
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tbey appear to have grown as close to each other as the trees of » 
modem forest. In WEiite Street Quarnes (Westons), I observed 
(April 1867) oyer a surface of a few yards, seven stuntps of trees 
each 16 inches high, standing erect in their Dative soil ; as vere 
Also two CycadeiB. 

The prostrate trunks lienearthestumpsfrom which they had been 



Fig. 41. 




Pterophyllum (fiyBOdittt) pecten. Ooljta. Scarborough. 
(In " Leckenbjr GollectioD " of the Camhridge Uugeutn.) 

severed. The latter, manj of which are of great bulk, siill 
stand erect in their original positions, and from their roots filling 
cavities in the underlyiog stone, the latter mnst have been in asoft 
state, ere the trees reached maturiCj. The fallen portions generally 
lie in. the direction of the length of the Island, that is, nearly north 
and south. The petrifying and fossiliiing matter of both trees and 
Cycoden is ^oa, for though surrounded with carbonate of lime above 
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and below, they are compoBed almost entirely of silica,* Soma 
specimens of tte treee are ooTered with quartz cryslals, and trans- 
verse sections eshihit tlie cellular cavities filled witK siliceous 
matter. Dr. Frout, in a chemical analysis, found them to eonsist 
almost wholly of silica, with very slight traces of carbonate of lime 
and iron. Some of the darker jeits contain a p(«tion of bituminous 



the Leckenbj Collcctioii. 




Ptercphyllvm (CyeadUea) eomptam. Oolite, Scarborough. 



matter. The concentric rings marking their annual growth an ve. 
distinctly preserved. The trees all belong to the family of Conifercb 
(Pine family), trees that bear conra in which the seeds are contained, 
and, like the Cycadese, they require for their growth a higher tem- 

* MM. Cavier and BroDgnisrt, in their eusy on the Geology of Pstis 
(|i. 56), state that the freih water of the aacient world posiesaed proper- 
ties whicli are not obwrred ia that of oar roadem lakes : io the latter wt 
liDil deposita of a friable kind only ; bat in the lakes of ancient date we 
have, in addition to other anbstancce, flint, which has enveloped organic 
remains, converting the original structure into a ailieions matrii, which 
surrounds them. 
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perature than is now prevailing in Great Britain. The existence of 
Pines and Gycadeous Plants, and the numerous minor forms of 
vegetation which once flourished in the Portland area of ancient 
days, is in striking contrast with the sterile character of the present 
surface of the Island, where (with the sole exception of the grounds 
around Pennsylvania Castle, and a few recently cultivated spots) 
scarcely a tree or shrub is to be seen. 

The singular condition of the stone overlying the dirt-bed remains 
to be noticed. The latter is not more than a foot in thickness, 
while some of the trunks are three feet in length, and still retain 
their erect positions, whence it follows that their upper portions 
must either penetrate into the stone above (Soft Burr), or that the 
latter must have been deposited and consolidated over and around 
them. 

The presence of these upright portions is indicated by a rise or 
mound in the stratum of stone above. The circular ridges and 
depressions which surround some of the taller stumps. Professor 
Henslow conjectures to have been produced by the disturbance they 
would cause on the surface of the water, which was then so shallow 
that the waves were broken by them. This appearance is also seen 
in the " Fossil Forest," at Lulworth, where, on a kind of platform 
in the cliff, a little east of the Cove, the stony stratum immediately 
above the dirt-bed has enveloped the Cycadean stools, forming 
circular or dome-shaped masses of great size : in some instances the 
vegetable structure is preserved, in others a conical cavity is left, 
the stone having consolidated before the Cycadeae perished. These 
formations are very numerous, and have a remarkable appearance. 
The familiar drawing of this site (* Trans. Greol. Soc.,' Ser. 2, vol. vi. 
p. 14, and repeated in so many geological works) is to some 
extent imaginary, as no erect stumps of trees in their native soil are 
now to be seen. The observer will here also notice some stools of 
an elliptical form with an inner depression, as if the stone had con- 
solidated over a prostrate trunk which subsequently perished. 
Pebbles and larger fragments of stone, apparently derived from the 
beds beneath, are numerous in the dirt-beds ; no organic remains 

Note. — ^The petrified forest in the Suez Desert near Cairo will be 
familiar to many, consisting of the prostrate trunks of trees, some exceeding 
60 feet in length, as completely silicified as are the Portland Coniferae ; 
but none of them can be traced to a given stratum, or to any vegetable 
soil, like those of Portland, as they lie scattered over the sui'face. 
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other than those mentioned have hitherto been discovered, thongh. 

a Nova Scotia the only Reptilian remains ever found In the Coal 
Measures were diecovered iaaide the tranka of foHsil trees,* as were 
also the earliest known Pupa (pulmoniferoua or air-hreathing 
Molluscs). In the Purbeck Beds of SwBna|;e both Mammalia and 
Pulmoniferous Molluscs occur. 

BsD 7. Soft Bcbb. — This is the consolidated sediment which 

inveloped the Trees and Cyoadeaa after their submergence in fresh 
water ; the upright stumps of these penetrate the " Burr," causing 
the inequalities and swelliDgs in the stone, represented in Fig. 43. 
Around the trunks, and between them and the " Burr," there is 




land and De la Beche, Memoir, p. 16. 

generally a smiUI space filled with carbonaceouB matter, the re- 
siduum of the outer portion, of the tree. ITie Burr is a soft atone ; 
" it stands fire," and is used for chimney-work and fire-places. It 
cont^ns no fossils. 

Bbd fi. AisH, — Though associated with the " Burr," this bed, from 
ils fissile or slaty character, is easily separated from it. The tops 
of the longer stumps of trees piias through the "Burr" into the 
" Aish : " the imeven surface of which often serves to indicate the 
presence of the trees beneath. It has been observed that the stone 
of both the " Aish " and the " Burr," when in contact with the trets, 
is harder and more flinty than is the case elsewhere. 

• 'On the Reaults uf Recent EjiploratioOB of Eract Trses coQtainiDg 
Animal Rrnuina in the Coal-formatioa ' of Nova Suolia ; by J. W. UnwBon, 
Phil. Tram., vol. cliiiii. p. 631 (ISSS). 
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Bed 5. — " Clay," parti og. 

Bed 4. — Bacon Tieb differB from tho Bubjacent beds in ita 
greater hardnesa, and in being depoHited in bands which are some- 
times separated by thin layers of sand. It contains do foasila. 
The seams of clay and carbocaceons matter repeated aboTe and 
below the " Bacon Tier," and alternating with the solid beds, ore of 
Interest, as indicating the occurrence of a succession of changes 
over that area. 



" Clat 



" Dirt " 



Bed 2. Slatb. — The deposit) constituting the upper stratum of 
the lele of Portland, though in some quarries 10 feet in thicknyaa, 
varies in other parts of tho Island from less than 'A feet to 15 feet. 
It is cliiefiy made np of a hard stone shivered into layers of about 
an Inch thick. The whole bed is mnck ahatt«red, and the strati- 
fication moBt irregular, parljcalarly over a " gully," towards which 
the beds on either side incline suEBciently to determine the situa- 
tion of one of those openings. This bed is without fossila, though 
Cgprides and Cydades may be supposed to occur, as they are found 
in the neighbouring localities in nearly all the limestone bods of 
the Pnrbeck Series, 



Rents or " gullies " traverse the stony beds in a direction from 
north-east to south-west (Fig, 34). These fissures, which extend 
across the Island, vary in widlli from one foot \o several feet, and 
are accompanial by minor cracks running in the same direction, 
which latter greatly facilitate the quarrying of the beds of market- 
able stone. The upper portions of the "gullies" are generally filled 
with rubbish formed of the coarser materials derived from the over- 
lying beds, the slaty strata immediately above the chasms being 
either disjointed or highly inclined on both sides towards the gully 
(Fig. 34). In some places, large cavernous spaces communicate 
with the fissures, caused probably by the severance of masses of 
rock that fcave Idisappeared in the openings below. Similar 
flsanres occur in this formation at Brill in Oxfordshire,* attended 
by a similar derangement of tbe overlying strata At Swindon 



' ' fipQ, Trans.,' Mcond *( 



r. p. 255. 
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they are filled with loose sand throughout, and are not open as in 
Portland.* 

Stalaotitb is formed by dropping water charged with calca- 
reous matter in solution. All rain-water contains carbonic acid, 
which, when passing through strata containing lime, forms a 
soluble hi-^xirhonate. In dropping from the roofs of caverns, evapo- 
ration of the watery particles takes place, and the solid portion 
which remains behind forms stalactite pendants^ which hang like 
icicles.t Their component parts are determined by the nature of 
the strata through which the water passes. At Portland they are 
composed of carbonate of lime, of an amber colour, the latter 
character being caused by the diffusion of oxide of iron. A beauti- 
fully crystallized form of calcareous spar, not uncommon, is 
composed of an aggregation of long slender translucent crystals, of 
a bright amber colour, and breaking with the rhomboidal fracture 
peculiar to crystallised carbonate of lime. Colourless crystals of 
the variety of calcite called dogtooth-spar are also found. 

Stalagmite.— When the water drops too quickly from the roof 
to allow of the formation of a stalactite, the deposit takes place on 
the floor on which it falls, and is then called stalagmite. In this 
latter form it is known by the Portland quarrymen as sugar-candy, 
cauliflower, &c. It is not uncommon to find stalactites that 
attain such a length as to become united with the stalagmite ; and 
thus by the gradual accumulation of infiltrating matter, as in the 
manner here pointed out, the ^ whole fissure or cavity becomes 
entirely filled with a solid mass of hard calcareous matter. The 

* Fissures in rocks of yolcanic origin are supposed to be occasioned by 
their contraction, while passing from a heated to a cool state. Their 
occurrence in stratified rocks may arise from the violent tension to which 
the solid strata would be subjected during its upheaval, or a tension that 
could only be relieved by a rent or fracture. In the letter instance, it is 
not uncommon to find the face of each side of the opening either polished 
or scratched from the rubbing together of the two sides. Another result 
is the horizontal displacement of the strata, i.e. a sinking or depression of 
the beds, on one side of the fracture, which sometimes amounts to several 
hundred feet. The continuity of the strata in the Portland fissures is but 
little interrupted. 

t Such caves are met with in quarrying operations at Portland, but 
unhappily are not preserved. The celebrated cave of Adelsburg, near 
Trieste, with its ramifications, extends for several miles. 
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Btalagmitic carbonate of lime, which has been depoHted in this 
maimer, and ia quarried in some parts of Efifpt in maases large 
enoQgh for Btatnary purposes, is called oriental (dabaeter. 



PUEBECK FORMATION. 

This formation was separated from the Wealden, and included 
in the Oolitic series, by the late Prof. Edward Forbes, It consists 
of limestones, shales, and sandBtooes, with clay-partings, sod is 
divided into an upper, middle, and iower series, esbibiting alterna- 
tions of fresh, brackish, or salt-water (marine) deposits, with soils 
formed on dry land. At the meeting of the British Association 
held in 1850, Professor E. Forbes communicated the results of bis 
investigation ' On the snoces.sion of strata and distribution of 
organic remains in the Dorsetshire Porbecks.' The various loca- 
lities at which bis observations were made are Ridgway (near 
Upwey), Oamington, Lnlwortb Cove, Warbarrow Bay.Mewpa Bay, 
and Dnriston.* 

For a study of the Dorsetshire Pnrbecks it ia necessary to 
consult the " Memoir on the Pnrbeck strata of Dorsetshire," by the 
Rev. Osmond Fisher, M.A., F.G.S.," in the Transactions of the 
Cambridge Philosophical Society, vol. is. ; and especially the 
" Sections, Vertical and Horizontal, of the Strata of the Isle of 
Purheck," by H. W. Bristow, of the Gaologioal Suwey, 

iSo fewer than nine distinct sections of the Pnrbeck strata arc to 
be seen in and near Lulworth Cove. A steamer runs from 
Weymouth to this picturesque and favourite spot every Wednesday 
dnriog the Bummer,f and from the tatter place a boat shonld be 
taken to obtain a sea-view of the very interesting geolt^cal 
features displayed on this portion of the const, where the Pnrbeck 
and the Chalk formations offer every degree oi inclinatiou, from the 
nearly horixontal to the vertical; while from their unequal degree 

* The ' FDrUcka ' at Dnrlaton Ba.f and the adjmcent districts are deiciilHil 
m the ubapter relating to Swamige, p. 199. 

t The distance from Weymoath to Lulworth acrosa the bay is » little 
leu than 10 miles. Byroad it ii 16 niiles. It may also be reached partly 
by rul, ^tapping either at Wool or Waieham Statioas. From Wool to 
Wert Lulworth is 5 miles. From Wareham the distance U 8 miles; here, 
though not at Wool, a conveyance may be hnJ. 
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of hardness, arches, caverns, peaks, and other singularly shaped 
rocks, have been produced, which have been already referred to and 
illustrated in the introductory chapter. 

Note. — Lulworth Castle is the residence of the Weld family, one of the 
most distinguished of the Roman Catholic families in England. After the 
French Bevolution (August 1830) Charles X. and the exiled Royal 
family were received here, where they remained as guests until their 
removal to Holyrood Palace. The castle, built at the beginning of the 
16th century, is considered to be a fine specimen of the architecture of 
that period. Between the years 1794 and 1817, Mr. Thomas Weld gave 
shelter and support to a colony of Trappist Monks. The Castle and 
grounds are thrown open to the public on Wednesdays. Bindon Abbey, 
an interesting ruin belonging to the same estate, is about a mile from 
Wool Station. 
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Fig. U. 




of the Coast on the Eatt Sid* of Lalvorth Cove. 
By H. W. Briitoir. 

DBSCESDiNa Section. 
Chalk ind Upper Greeosand behind, forming the north aide of the C 



n the &hoye Fig. 
A. Hastings Sandi and Weald Clsy, forming vertical beds. 

a Paxudina Clats. Paladinn Limestone. Fibh - remaina. 



16 Upper CrPBis Clays amd Ssalgs 13 e 
e DbiO Beds. Soft, green ahale fall of Uhio. Bands of hard 
Limeetone. "Beef," shelly Limestone and datk-grey 
Shales 7 9 
d Bboeeh-sbbll LiuisroHE. Fish (teeth and palates), 
very nomeroaa scales (Pyncnodta). Shells, Paladina, 
Xminaa, &c 3 6 

B CniBP Beef Beds. Bands of dark, soft Clay, hard Shell- 

limestone, ^V^nu. Beef with lines of perished shells ..8 3 
/ CORBULA Bbm. Hard Limestone, covered with tish-apines 
(Aileracanthaa), I ft. 9 in. Shells, Vitrea, Pecien, Cyrena. 

Dark-grey Shales 15 

a SoOLbop Beds. Hard Shell-Iimestoae 110 

A Ihtermarine Beds. Dark Shales with tinea of perished 

ehells, 2 ft. 2 in. Bands of hard Limestone. Beef .. ..7 6 
1 Cinder Bed.* Soft Cinder. I ft. 6 in. Hard Cinder, vast 

accumulation of Ojh-ea dfjtorta 4 

h Chesty Freshwater. Dark, sandy shales, 2 ft. Cream- 
white Limestone, with 3 distinct layers of black chert 5 9 

* On the summit of this bed in Mewps Bay, Prof. Forbes diseoveTed 
the first Echinoderm ever seen in the Pnrbeck aeries, Bemiddaria Fw- 
beckeiwis (_ff. Boachardi of continental authors); a genus characteristic of 
the Oolite period, and figured is Decades 3 to 5 of the Geological Surrey. 
Mr. Bristow has since found spines and portions of the same species in the 
corresponding beds in the Vale of Wardour. 
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n Marlt Freshwater Beds. Bluish Shales with thin lines 
of Limestone, 2 ft. Towards the centre a band (2 ft. 6 in.) 
of pale-pink and variegated compact Limestone, rather 
abundant in scales, etc. of Fish, Itepidotus; Shells, ffydrdbia, 
PhysOy Limnceaf Planorbis, &c .. 12 () 

m SOFT-COOKLE Beds. Hard and soft Marls occasionally 
hardening into beds of Limestone 7 ft. Pale-grey Limestone 
with shaly partings. Pseudomorphous crystals of Rock 
Salt, 3 ft. 6 in. Dark Shales and Limestoue-bands, termi- 
nating with a slaty limestone and pale clay in alternating 
bands, lower part covered with small pebbles ; 2 species 
of Cypris, and fish-remains ; also pseudomorphous crystals 
of Rock Salt, 13 fb. Hard and soft Marls. Grey Shales 
and Limestone-bands. At bottom, hard Marl with cavities 
lined with flint and calcareous spar 39 

n Hard-cockle Beds. At top hard fissile Limestone with thin 
layers of crystalline honeycombed Limestone, and a shaly 
parting, 4 ft. Yellow, sandy Limestone, very conspicuous 
from its colour, and mode of weathering ; ripple-marks on 
under surface, 2 ft. Shelly Limestones, 6 ft. Dark 
sandy Shale, 2 ft 14 

Ctpris Freestone. Soft, slaty Limestone with Cupria and 
carbonaceous specks. Layers of pseudomorphous crystals 
of Rock Salt. Cypris pwictatay C, Furbeckensis, Shells ; 
BissoOf PlanoHns, 2 ft. 6 in. Very sandy Limestones with 
casts of fossils, 3 ft. Shales and Limestones, ending with 

cream-coloured slaty Limestone, 5ft 21 

Sandy Partinos 10 

p Broken Bands.* Shattered, slaty Limestone, with included 

fragments of flint ; lines of stratification destroyed . . 10 

q Soft Cap. Bands of Limestone, undulating over Cycas- 

s^oo28 in the bed beneath 5 

r Hard Cap. Tnfaceous Limestone, with masses and occa- 
sionally layers of flint overlying 4 6 

Dirt Bed 10 



Total .. .. 176 
C. Portland Stone. Oolitic Limestone: Fossils, Ostrea, Cardium 
dissimUey Ammonites giganteuSy 4'c, 

The upper beds at Lulworth Gove contain a shelly limestone 
(better known as Purbeck Marble) a material seen in many of our 

* On the origin of this very singular bed, the Rev. 0. Fisher offers the 
following suggestion : — ^That the bed in its earlier stage was filled with 
branches of trees and other vegetable accumulations, over which a 
superficial deposit of mud and other sedimentary matter was thrown down, 
which subsequently giving way, the upper beds fell in upon the vacuity, in 
the confused manner in which they now appear. * Cambridge Phil. Trans.,' 
vol. ix. 1855. 
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older churches. It haa been lately need in the interior of the 
beautiful memorial church at Kingston (Isle of Purlseck) built by 
the present Lord Eldon. 

e bed which is exposed on s platform of the cliff. 




three-quarters of & mila east of the Oove, and prerioualy described 
under " Portland," p. 114, should be viBited. 

KOTE. — " Lajera of psoudomorphous crystals of Rock Sait," A .inme- 
wliBl simiUr process is now going on in tho shallow salt lakes of thp 
Caspian region, formed bf the winter raioa wliich become impregcated 
with salt froiD the surrounding itrsta. Water of these lakea evaporates 
•luring the summer heats, leaying large saliferoas deposits. Snch dried-up 
takes and marshes ahound in the " Steppes " around Astrakhan and the 
Caapiaa Sea.— R. D. 

" Beof,° kyera of which are ao often repeated througbont the 
Purbeck formation at Ridgway, Lulworth, Sic, ia a fibrous car- 
bonate of lime, with a texture resembliog foasil wood, and ia known 
to the qnarrymen as " beef," " horse-flesh," " bacon," Sec. The fibres 



Fig. 46, 




Purbeck Limestone, with Cjelas. 

shoot Upwards irom the bed of biraLve shells. From this Mr. 
Fisher supposes that their prodaction is duo to a chauge in the con- 
dition of the shells on which they rest. 

It will be seen from Fig. 44 that the Purbeck beds at this point 
are not only raised in common with tbe adjacent portions of this 
formation so as lo form a considerable dip, but that Ihey are also 
curiouBly contorted, either owing to lateral pressure or partial subsi- 
di'Dce. 




124 OBOLOGY OF WEYMOUTH, PORTLAND, AND COAST OF DOBSET. 

Division of Beds in the PURBECK STRATA, Ridgway Hill, 
from * The Purbeck Strata of Dorsetshire,' by Rev. Osmond Fisher, 
already qnoted, and grouped according to the classification of the 
late Prof. Edward Forbes :— 

Upper. 

Character of Rock. Thickness. Organic Bemains. 

ft in. 
Paludma Clays 5 10 Fish -teeth — Paladina, Cypris. 

UpperCyprisShcHesandClays 10 4^'^^'^^^^^ ^""^ Scales-Turtle Unio, 
^^ ^^ ^ I Paludina, Cyclas, Cypris. Wood. 

Uniio beds 12 s/^***^'' ^ species, Fish-teeth, Paludina, 

I Anodonta PurheckensiSj Yorhe&, 

Middle. 

Upper broketi'Shell limestone 10 6 Comminuted Shells. 

Chief Beef beds 4 6 Ditto. 

Corbuhbeds 12 6 Bands with Shells, Fish-teeth, Turtle- 

Intermarine 6 Thracia, Modiola, Pema, Pecten. 

Freshwater 7 sl^^P""' """^^^^ Bivalves, broken 

I Ostrea washed out of cinder bed. 

Cinder bed ^ , gi^*^®* ^*^*®^* — Cardium. Bones of 

^ I Saurians. Turtle. Physa. 

f Paludina, Planorbis, Valvata, Mela- 
nopsis, Cyclas — Cypris, Pimia. 
Plants. 
Marly Middle Fresh^water .. 11 6 Physa, Hydrobia, Cyclas, Cypris. 
Upper Insect-beds 5 1 Elytra of Beetles, numerous. 

Soft Cockle beds 16 4pP;«, Seiyula, Corbula, Cardium, 

I Modiola, Leda. 

Hard Cockle beds 8 8 Cardium, Rissoa, Cypris. 

Lower Insect-bed 7 3 Elytra of Beetles, Fish Scales. 

Cypris Freestone 25 1 /Carbonaceous specks— Fish-scales— 

\ Cypris. 

Broken Bands 9 3 f Valvata helicoides, Lymnaa physoides, 

\ Cypris. 

Hard and Soft Cap .. .. 6 8^*^^*^ ^"^^ ^"^ (Histionotus brevi- 

I ceps), Cypris, Paludina. 

Portland Stone. 

Total .. 190 9 

The above comprises 162 distinct and remarkably well-defined 
beds, suggesting innumerable changes of condition, as they include 
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Marine, Land, and Fresh-water deposits. Since the completion of 
the railway-cutting, these numerous beds are imperfectly seen 
except when a fresh opening of the face of the embankment is made. 
The section is tabulated and described in the ' Cambridge Philoso- 
phical Trans.,' and is given in full in the first edition of * (Geology 
of Weymouth,* &c., pp. 107-114. 

The Fresh-water shells of the " Purbecks " so closely resemble 
living forms that it might have been impossible to refer them to any 
particular geological age, but from the circumstance of their being 
met with in their respective rocks. They chiefly differ from those 
that are at this day to be met with in the adjacent ponds and in 
brackish water, in their fossilised condition, notwithstanding the 
immeasurable time that has intervened between the two epochs. 

Referring to the imexpected discoveries of Fresh-water shells in the 
Purbeck beds. Prof. E. Forbes, with his well-known humour, wrote 
the following amusing verses : — 

** Down among the Purbecks deep enough, 
A Physa and Flanorbis 
Were grubbed last year out of fresh-water stuff, 
By Bristow and £. Forbes. 

(Agassiz just had given his bail, ' 

*Twas adverse to creation, 
That there should live pulmoniferous snail, 

Before the chalk formation.)'' 

Geikie's * Life of Forbes,' p. 461. 

The following fresh-water forms are found living within the 
range of the Dorsetshire Purbecks: Cyjpris^ Cydas^ Eydrobia^ 
Valvatay Physa, Flanorbis, Palvdina, &c, 

Chalbury and Sutton. — Three miles north of Weymouth, there are 
numerous sections of the Purbeck and Portland Series. The first 
quarry or cutting, near the boiling rock,* is in a convenient situation 
for working, but from the inferior quality of the stone, it has been 
abandoned. A little farther up the hill on the right, stone is 
quarried both for building and lime-burning. Portions of the 
Portland Stone are here white like chalk. Their similarity to the 
latter formation is further strengthened by the presence of large 

* So called from its being the springhead of the stream which for many 
yeara supplied the town of Weymouth with water. 
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coated flints, similar to those occurring in the Chalk. The stone is 
fine in texture, and breaks with a conchoidal fracture. From the 
absence of the more '* oolitic " strata, and the scarcity of fossil remains, 
the beds are not easily made out. The top strata, which belong to the 
lower Purbecks, are much shattered, partly perhaps from exposure. 
The Dirt Bed is not distinguishable, and its presence might be 
considered doubtful, but for some fragments of fossil wood which 
are occasionally met with. 

The passage of the Purbeck strata into those of Portland is not 
distinct, though the latter is determioable by means of one or two 
well-known fossils. No open fissures occur here as in the Isle of 
Portland. Crystallised carbonate of lime fills cracks and other 
interstices of the stone, which imder similar circumstances in Port- 
land are coated with stalactite. Among the few fossils to be foimd 
are Ammonites giganteus, Trigonia incurva, Myacitea Jurasii, 
Pleurotomaria rugcUay Crustacean impressions, &c. 

In another quarry at Loddon, two hundred yards to the west, 
there is a section of the Middle Purbecks, which appear to agree- 
with that portion of the series displayed in the Ridgway Railway 
cutting, and where the following fossils have been found : — 

MegaZurus Bamont, Egerton. 

Palatal Teeth, Scales, and other Fish-remains. 

CydadeSy abundant. 

HASTINaS SANDS (Wbalden). 

Although occupying a small geographical area or extent, the 
Hastings Sand is of considerable geological interest, as evidencing 
the existence of dry land after and before its submergence. Mr. C. 
Weston was the first to establish the presence of this member of 
the Wealden at Ridgway,* where, in a cutting on the south side of 
the railway tunnel, variously coloured clays are exhibited charac- 
teristic of this formation. In a stiff blue clay near the base of the 
series, and just above the Purbecks, portions of colossal Dinosaurian 
herbivorous Reptiles have been found, referred to the genera 
Iguanodon, Hyloeosaurus and Megalosaurus ; also the stems of a 
peculiar plant, Cflaihraina LyeUii, Some of these remains are 
deposited in the Comity Museum in Dorchester. 

* * Proc. Geol. Soc.,* vol. iv. p. 250, 
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In the same fonnation near Osmington Mills, Reptilian remains 
have been discovered. Owing to the proximity of the Elimeridge 
Clay and Wealden in this spot, their separate identification is not 
always clear. On both sides of Lul worth Cove, the Hastings Sands 
partake of the disturbed character of strata in that locality, and 
occupy a nearly vertical position. (See PL 44.) Their prevailing 
colour is a dull yellow, with occasional bands of a darker hue. The 
lower portion contains much iron ore, and its deep rusty colour 
forms a striking contrast to the nuun mass of the white chalk cliffs 
at the upper end of the Cove. Casts of fossils are sometimes met 
with in nodules towards the top of the cliff. There is a further 
extension of the Hastings Sands, east of Worbarrow Bay, 

Note. — ^Throughout the entire section of the Wealden Beds on the 
coast of Sussex, over a distance of 18 miles, Mr. Beckles detected a series 
of foot-prints of great dimensions, and from their general uniformity of 
character, position, and direction it has been inferred 

First, That bipedal animals having tridact jle feet of enormous propor- 
tions lived during the Wealden epoch. 

Secondly. That the alternation of right and left footsteps proves the 
animals to have been biped. 

Thirdly, That the numbers and positions of the toes seem to ally 
these animals to Birds ; while, however, it may be regarded as undeter- 
mined whether these gigantic creatures were birds, or reptiles with 
ornithic characters. — * Quart. Journ. Geol. Soc.,* 1854, vol. x. p. 462. 

Mr. Beckles further states that he observed a footprint measuring 
27 inches in length by 24 inches in width, with a stride of 42 inches. 

There is in the Geological Society's Collection, a large slab of 
Purbeck Limestone, on the surface of which are two large footmarks, 
resembling those from the Wealden, each measuring 12 inches in 
l-ength. The occurrence of these singular memorials may therefore 
I e looked for in the same formations of this district. 
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CRETACEOUS SERIES. 
Upper Grbenbasd. 
CJmnicteristic Poasils. 




Fig. 47. Exogyra cb 
Fig. 48. Vermieittaria coiuviva. Ditto. 
Fig. 49. Pecten quadricoatatus, Raduced. 
From Ihe Upper GreensBnd, Osmington Mills and White Nore. 

The aboTe term, though applicable to the Greensand of tliia 
diatriot, is oot always so appropriate, Kince in some places it is not 
green, while IQ others it ia not of a sandy nature. Usually it is 
composed of a eilicioua or siliceo -calcareous sand, mixed with 
minute spangles of mica, and specks of green earth** (Glaucoai'e), 
titna which last it derives its disiinguishing colour. In the absence 
of the latter substance it is yellowish or grey. This formation 
generally attains a considerable elevation, being 800 feet above the 
level of the sea near Warminster; Blackdotvn Hills, near Lyme 
Eegis, 817 J Oharmouth, 800 feet ; White Nore is its highest point 
Dettr Wey month. 

Immediately underlying and conformable to the Chalk, and having 
the same dip to the north, of about 20°, it appears to follow the 
OOursB of tbat formation throagh Chaldon, Hoi worth, Bincombe, &c^ 
to its western tertuination at Abbotsbury, small outlying patches 

• These grten particles are of the sain* nature as Ihoae in the Portland 
Sand, and consiit prini^ipally of silica and jirotoiide of iroo, with 10 per 
oeDt. ofpotaShana7iK:rcetil.of aiumina.-'TraiiB, Geol. Si ' ' 
■eiiea, p. 109 (1836). 



OAULT AND OBBENSAND. 129 

being occasionally visible throngboat that distance. Where the 
whole of the Greensand series is present, the section is as follows : — 

1. Lower Oreensand, — This member of the group is not here 
distinguishable, though it may be included in a general mass of sand 
and clay under the Qault, which, on the east side of Lul worth Gove, 
Dr. Fitton reckons at 120 feet in thickness.* 

2. Oaidt — This formation is perhaps present at Lulworth Cove, 
but concealed by a bed of chalk-rubble. It may be recognised at 
the White Nore, though from the accumulated masses of fallen 
rock it is not always visible. Within an area of three miles the 
Upper Greensand rests successively on formations of five different 
ages, viz. at the White Nore on the Gault, Upton Valley on 
the Purbeck, Upton Hill towards the coast on Portland Stone, 
Osmington Mills on the Hastings Sand, and also on the Eimeridge 
Clay ; an excellent illustration of unconformable stratification. In 
this instance the older rocks have been raised, so that the plane of 
the Greensand, the stratum above, rests upon their edges. In this 
way it is easy to see that, over a very small area, a series of older 
strata may be brought in contact with one of a much later period ; 
the Greensand being deposited after the strata below had been 
raised out of their horizontal position and denuded. 

3. Upper Greensand, — To this part of the Series is referred the 
Greensand at the following points. 

White Nobe Cliff.— A fine section estimated at 100 feet 
in thickness, and interspersed with large cherty nodules.f 

Fossils from the Greensand, White Nobe, and Osminoton 
Mills. — At the latter locality the Upper Greensand forms the crest 
of the hill overlooking the romantic little village of Osmington 
Mills, and where we find the following fossils : — 

Shark^s teeth. 

Cardiaster avhorhtcularts^ Defr. 

* ' On the Strata below the Chalk,* p. 216. 

f To which are equivalent the concretions of the Whetstone Pits of the 
Upper Greensand of Blackdown in Devonshire, from which scythe-stones 
are obtained. 

K 
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Fectenqtuidrioostattis^ Sow. 

„ quinqttecostattis^ Sow. 

„ (a small species). 

„ asper. Lam. 

„ orhicvIariSf Sow. 
Eocogyra columhay Lam. 

„ conica. Sow. 
Ostrea (?) 

OrypJujua vesiculosa, Sow. 
VermiciUaria concava. Sow. 

Stems of Syphontce. 

About a mile west of Osmington Mills, high up in the cliff, the 
Upper Greensand contains large stony lumps of a grey colour (Fire 
Stones) in which fossils^-chiefly casts — are abundant. 

Ammonites, one or two species. 
ffamites, 

Astarte impolita. Sow. 
Cytherea plana. Sow. 
Cticullea glabra, Park. 
Cypricardiu. 

Cardium HUlanum, Sow. 
Exogyra columha. Lam. 

„ C'nica, Sow. 
InoceramiLs concentricus. Park. 
Modiola. 
Fecten orbicularis. Sow, 

„ (small species). 
Pectunculus umhonatus, Sow. 
Trigonia aloiformis. Park. 
Venus, one or two species. 

Vermicularia concava. Sow, 

Notwithstanding the small number of species referred to the 
Greensand of this district, it is in some places distinguished both for 
the number as well as for the beauty of its fossil shells, 150 species 
being recorded from the Blackdown Hills alone. 

Like the Chalk, the Greensand of Dorsetshire presents many high 
and insulated masses intersected by valleys and plains. 



€HLOBITia MABL. 131 

CHLORITIC MARL. 

As the Upper Greensand passes insensibly into marly chalk, so 
the latter graduates into the Lower Chalk. The Chloritic Marl was 
formerly assigned to the Greensand series, but is now included 
with the Chalk, At the White Nore it forms the base of that 
formation. It is generally of a grey or pale-yellow tint, occasionally 
greenish, arising from particles of Green Earth (Glauconite), which 
assimilates it to the beds of Greensand beneath. Small grains of 
white quartz characterise this stratum, and impart to it a degree of 
hardness sufficient for architectural uses. The Chloritic Marl is 
remarkable not only for the number of its organic remains, but for 
their interesting and singular character, many of which are peculiar 
to this formation and have no counterpart in existing genera. 

Fossils from the Chloritic Marl op White Norb, generally 
from the surfaces of large blocks on the shore, recently dislodged 
from the cliffs above : — 

Fish-teeth and CoproUtes, 

Ammonites varians, Sow. 
Nautilus IcevigcUus, D'Orb, 
Turrilites costatuSf Lam. 
Scaphites cequalis, Sow, 
Hamites, 
Baculites, 

Pleurotomaria dejpressa, Sow. 

Natica, 

Avellana, 

Unicardium. 

Terehratula semigldbosa, var. suhundata. 

Holaster suhglobosa^ Dixon. Abundant. 
Discoidea suhuctduSf Leske sp. 
Micraster {Spatangus), 
Oalerites castanea^ Forbes, 

Recently there has been a landslip at the White Nore, covering 
several acres and bringing down masses of chalk from the upper part 
of the cliff. 

K 2 
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At Lulworth on the coast, the Ghloritic Marl yields the same 
species as above, though more sparingly in numbers. 

Small patches of this formation appear at intervals towards the 
summit of the Chalk ridge from Bincombe Down westward. 

The Chalk Marl occupies a naturally useful position in Chalk 
districts, as from its impermeable character it holds up the water 
which percolates through the more porous chalk,* and if, from 
some exceptional cause, water is not thrown out by this bed, it is 
generally found necessary to pass through the sands beneath to a 
considerable depth. 

Note on Water-bearing strata. — 

Permeable, Impermeable. 

Chalk. Chalk Marl. 

Green Sand. Gault. 

Purbeck Beds. Kimeridge Clay. 

Portland Beds. Oxford Clay. 

Coral Rag. Fullers' Earth. 

Great Oolite. Lias. 
Inferior Oolite. 

'* The transmission of rainwater through the chalk is so slow, that 
it takes four to six months to pass to a depth of 200 to 300 feet ; so 
that the heavy rainfall of winter is not felt in the deep springs until 
the smnmer ; and the maximum effect of a hot dry summer is often 
not reached until the end of about sixteen months." t 

The Weymouth water, so celebrated for its purity and general 
excellence, is derived from the Chalk Marl, where, at the picturesque 
village of Sutton,^ the water is raised to a reservoir from this stratum 
by a '* Turbine Engine," and a high-pressure supply is thus given 
to the town on both sides of the Harbour. 

The much-frequented springhead or " wishing-well " at Upwey, 
throws out a copious supply from a similar source. There are also 
springs at Bincombe. 

* At Lulworth Cove, a stream finds an outlet from the base of the chalk. 

t Mr. Beardmore, ' Minutes of Evidence,' House of Commons. 

\ There is here a small stone bridge in good state of preservation, 
which has been said to be of Roman age, though on a recent visit of the 
Archaeological Society to the County, it was referred to early Norman. 
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CHALK. 

The South-western termination of this formation, so characteristic 
of the English coast, is in the cliffs of Dorset^ire and Hampshire, 
and it has been conjectured that the bed or area from which it has 
been severed passes under the English Channel and Atlantic Ocean, 
until it^eappears on the S.E. coast of the North American Continent. 
Should this supposition be correct, it is reasonable to suppose that 
the whole of this part of the Atlantic area has continued submerged 
from the period of our Chalk ; while the continent of Europe has been 
successively raised and submerged. There are also palseontological 
evidences leading to the same conclusion, as many forms of life, 
especially among the Crinoideay Echinoidea, and Brachiopoda, now 
living in the Atlantic, have, in the opinion of many Naturalists, 
been transmitted in unbroken succession from the epoch of the 
Chalk formation.* 

Atlantic mud collected during the first cruise of the ' Porcupine,' in 

1869, gave the following results : — 

per cent. 

Carbonate of lime 50*12 

Alumina 1*33 

Sesquiozide of Iron .. .. , 2*17 

Silica 5* 4 

Rock debris 26-77 

Water 2*90 

Organic matter 4*19 

Chloride of Sodium and other salts .. 7*48 



100*00 



* Prof. Prestwich writes that the hypothesis in regard to the continuity 
of the sea-bed of the Atlantic from the period of the chalk to the present 
time, is one of high probability. — 'Quart. Journ. Geol. Soc.,* vol. xxvii. 
p. 64. 

Chalk in its pure state is composed of carbonic acid and lime, and con- 
sists of an aggregation of the hard parts of certain microscopic organised 
forms which lived in that ancient ocean of which the Chalk area was the 
bed. 





\p. 135. 
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Pennant, in describing the range and extent of the English Chalk, 
refers to that portion which spreads over the counties of Wilts 
and Hants as the centre and source whence it diverges into several 
branches. Mr. Gonybeare gives a figure of the letter ^ placed 
thus, with the lower part of its stem bent inwards, as representing 
the direction of these various chains, one of which, indicated by the 
lower arm, is thrown off from the south-east angle of the central 
mass, passes to the sea at Beachey Head, and thence south through 
the Isle of Wight to its termination at White Nore. From the 
latter point it proceeds inland, as may be seen at Ower Moigne, 
where the turf and surface soil having been removed from the chalk 
they covered, a colossal figure in white of George III. on horseback 
is visible on the slope of the hill, facing Weymouth.* Some 
remarkable features of this formation are displayed on this coast, 
where the Chalk strata present every degree of inclination, until they 
assume an actual vertical position. At Bat's Comer, West of Lul- 
worth Cove, the strata of Chalk with layers of flint are nearly vertical 
(see Plate, Fig. 54). Half a mile west the Chalk is horizontal, these 
two points being united by a set of curved strata. At other points, 
east and west of Lulworth, the Chalk is also curiously contorted, 
while at Hand fast Point it again becomes almost vertical ; a condition 
of the strata that might have been caused either by subsidence or 
upheaval. In no way can this singular stratification be so well 
seen as from the deck of a steamer. 

Sir H. T. De la Beche subdivides the Chalk of Dorsetshire as 
follows :— 

1. Chalk with Flints. 

2. Chalk without Flints. 

3. Chalk with Quartz grains. 



* It measures in height 174 feet. A somewhat similar work on the 
Chalk Hill near Ceme Abbas (Dorset) of a Giant holding a club is 180 feet 
in height. ** Maiden Castle," on the Chalk Downs near Dorchester, covers 
150 acres, with five lines of entrenchment. This early fortification was 
begun by the Ancient Britons, but was rendered more complete and secure 
by the Romans. It is considered to be the most remarkable work of its 
kind in Great Britain. — (See * Celtic Tumuli of Dorset,* by Charles Wame, 
F.S.A.) 



136 GEOLOGY OF WEYMOUTH, PORTLAND, AND COAST OF DOBSET. 

The above may I think be further subdivided into 

1. Chalk with Flints. 

2. Chalk with few Flints. 

3. Chalk without Flints (Hard Chalk). 

4. Chalk Marl and Chloritic Marl. 

It is nevertheless true that until the Chalk Marl is reached (the 
true base of the Chalk), *' there is no hard line anywhere in the 
Chalk deposit.'' 

The thickness of the Chalk at Blackdown, near Weymouth, is 
estimated at 800 ftet.* (See De la Beche's Report, 1839, p. 249.) 

Note. — On the Antrim coast of Ireland the Chalk has been changed 
into hard crystalline limestone under the combined influence of heat and 
pressure, occasioned by the eruption of volcanic rocks (Basalt). In the 
vicinity of Moscow, the Carboniferous Limestone is a white chalky rock, 
ia which fossils of the Carboniferous Limestone are numerous ; and in a 
district of North Germany, the only white chalk strata are those of the 
Tertiary age. In such and similar cases the nature of the fossil deter- 
mines its true character and age. 

Chalk is not necessarily white, as in parts of Lincolnshire the lower 
part consists of red and white layers, each lying in regular strata. 

The cretaceous rocks about Jerusalem are more or less tinted with red, 
in patches, which colour has been ascribed to supernatural causes. The 
stone of unction in the Church of the Holy Sepulchre is from an adjacent 
quarry, and the rock being somewhat hard and of close texture, is there 
named ** Jerusalem Marble." 

High Hills and absence of trees characterise Chalk districts. 
Organic remains, though generally numerous, are not so in this 



* The following are amongst the highest summits of the Chalk Hills in 
England : — 

Inkpen Beacon — ^its highest elevation in England . . 972 feet. 

Butser Hill, Hants, summit of the South Downs . . 882 „ 
Hill north-west of Limpsfield, summit of the North 

Downs 876 „ 

White Horse Hill, Berk 856 „ 

Wilton Beacon, Yorkshire 809 „ 
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neighbourhood, notwithstanding the extent of the formation and the 
large surface here exposed.* 



LiBT OF Fossils from the Chalk at White NoBB.t 

Fish Remains ; — Teeth, Coprolites. 
Ammonites Coupei, Brong. 

„ euomphcdus^ Sharpe. 

NautilvLS. 

JBelemnites mucronata^ Mant. 
Inoceramtbs Brongniarti, Sow. 
Lima, 
Pecten quinquecostatus, Sow. 

BhynchoneUa pliccUilis, Sow. 

„ pectita, 

Terebratvla camea, Sow. 

„ semiglohosay Sow. 

„ V. suhundata, Sow. 
Ananchytes ovatus, Forbes. 
Hdaster plantts, Mant. 
Galerites dbhreviatus. Lam. 
MicTOster rostratus, Mant. 
ScUenia. 



* The following divisions of the soils is given in the Agricultural 
Report of the County of Dorset by Stevenson : — 

Chalk 160,759 acres. 

Sand 85,157 „ 

Loam 37,746 „ 

Gravel 69,894 „ 

Cornbrash 29,700 „ 

Clay 117,331 „ 

Miscellaneous .. .. 13,427 „ 

Total 504,014, exclusive of Rivers, Roads, Towns, &c. 

t The Chalk Cliff at the White Nore is the home of the following 
Land Molluscs, viz. : — Helix (Caracolla) lapicida, Helix nemoraliSy in endless 
varieties, and the pretty and only species of British Cyclostoma {Cyc, 
eiegans). Patella at/Uetica and P. vulgataf of unusual size, are to be met 
with on rocks up to high-water mark. 
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Note. — ^The Upper Chalk of Great Britain is characterised generally 
by an abundance of fossils. Of foreign localities probably there is none 
yet explored so rich as that of the Lebanon, where, on the grounds attached 
to the Maronite Monastery, a few miles from Beirut, organic remains, 
especially of Fishes, are unsurpassed for the number of genera, species and 
individuals. Fish-teeth and other portions are plentiful in the British 
Chalk ; but here entire Fishes in beautiful preservation, from the small 
Clupea minima (allied to the White Bait), to the SqualidoB (Sharks) abound. 
Clupea minima is found covering large surfaces ; in many instances, the 
individuals equidistant from each other, as if a shoal had been suddenly 
arrested. Besides Fishes, these beds contain Cmstaceay Cephalopods, 
Comatula^ Star Fishes, &c. &c. Some of these are being described by Dr. 
Woodward in the * Geological Magazine.' Dr. Lewis, Professor in the 
Protestant Syrian College of Beirut, whose acquaintance I had the pleasure 
to make when in Beirut, succeeded in forming a collection of considerable 
scientific value; several new genera and species being added to the list 
described and published by MM. Pictet and Humbert, 1850-1866. 

Dr. Lewis has lately resigned his position in the College, but a great 
part of his collection has been secured by the Natural History Museum 
(Cromwell Road). 



TERTIARY. 

All strata deposited subsequently to the Chalk were,* until a 
very comparatively recent period, included in the Tertiary Series. 
No depari;ment of Geology has of late years received more attention 
and yielded more important results than the numerous formations 
now embraced imder this division. 

Strata formerly regarded as contemporaneous are now sometimes 
known to have been formed at widely separated intervals. There is, 
however, more difficulty in establishing the relative age of the 
Tertiaries than of the older rocks. The classification now accepted 
is based almost entirely upon their fossil remains, it being a safer 
course to consider those strata the most recent, the organic remains 
of which bear the closest resemblance to living forms. Existing 
species first make their appearance early in the Tertiary era. The 
older strata predominate in the North of England ; the South and 

* The Upper Chalk in Great Britain, but on the Continent the 
' Maestricht ' beds form the uppermost part of the formation : the latter 
are not represented in Great Britain. 
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East are covered with the more recent deposits. It is on the borders 
of Dorsetshire that the English Tertiaries are so richly developed ; 
there the Tertiary formations find their westerly termination, 
passing to the east through Corfe to Studland, Bournemouth, and 
the well-known cliffs of Barton and Hordwell (Hants). They re- 
appear in the Isle of Wight, where they present a singular and 
highly interesting condition in the vertical and many-coloured sands 
of Alum Bay. 

The sterile plains and heathy commons which cover so large a 
portion of the borders of Dorset and Hampshire, where traversed 
by the London and South- Western Railway, are beds of Lower 
Tertiary age. 



WOOLWICH AND READING SERIES 
(Lower Eocene),* 

Formerly called " The Plastic Clay." 

The surface of the Chalk is occasionally of a most irregular 
character ; in some places it has been entirely removed, in others 
it is hollowed into furrows, basins, and variously-shaped cavities 
filled with Tertiary deposits, of which the lowest is the Plastic Clay, 
so named from the economic purposes to which some of its beds are 
frequently applied. Several outlying patches occur in the immediate 
neighbourhood under consideration ; and to the north-east of Wey- 
mouth there are ^me extensive and valuable deposits belonging to 
this formatiofi, which extends parallel to the Chalk from Lulworth 
to Studland Bay. 

These clays, of different colours, white, grey, yellow, and red, are 
of different degrees of purity, and according to their qualities are 
described as brick-clay, potters'-clay, and pipe-clay. In the park 
at East Lulworth, variegated clays rest on the Chalk. 

Bincomhe Heath. — In the above division of Tertiaries are included 
those accumulations of flint-gravel and sand which on the summit 
of Bincombe Heath occupy deep cavities, and were lodged in their 

* London, Paris, and Vienna are built on formations of Lower Tertiary 
age, which lie in large basins or concave areas of which the Chalk formed 
the then sea-bottom and shore. 
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present recesses when that area was submerged beneath the sea. 
They consist of — 

1. Coarse and crystalline sand, with large flints and cherty masses, 
the latter containing casts of Echini^ TerebratulcBy and other fossil 
shells from the Cretaceous formation. 

2. Chalk-flints, mixed with more or less of sand, and gravel, with 
rolled flint pebbles. 

3. At the highest point the material is of smaller size, with a 
large proportion of fragments of milk-white quartz, shivered into 
smaller fragments and partially rolled. In some spots the small 
pebbles are contained in a matrix of black earth. The locality has 
long been famous for a fine white sand, much valued for house 
building. These deposits, which have been largely worked during 
the construction of the adjacent railway, are repeated at Waddon 
and Blackdown to the west, and over a larger surface on the north- 
east of Weymouth. At Bincombe Heath the gravel and other beds 
are tilted in common with the older strata. 



BAGSHOT SERIES. 
(Middle Eocene.) 

The clays at Corfe were considered by the late Mr. Joshua Trimmer 
to belong to the lower part of this series,* and his views have been 
adopted by the Geological Survey (Vertical Section No. 25, and 
Horizontal Section No. 56, illustrative of Map No. 10). The 
Dorchester and Southampton Bailroad through Moreton and Wool 
passes over these deposits. The clay-pits are three miles from 
Wareham, and near to the village and ruins of Corfe Castle.f 

♦ * Quart. Journ. Greol. Soc./ vol. ix. p. 63. 

f The Dorset county historian, Hutchins, states that King Edgar was 
probably the founder of this magnificent structure, though the first men- 
tion made of it in our histories is a.d. 978, upon occasion of the barbarous 
murder of Edward, King of the West Saxons, committed here by his 
mother-in-law, Elfrida. The castle was the residence of the West Saxon 
Princes, when they came to the Isle of Purbeck to hunt. It was also the 
place of confinement for persons of the highest rank. Here King John 
kept the regalia of the crown. 

In the Civil War it was one of the last places in England that held out 
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LOWER BAGSHOT SANDS AND CLAY. 

The clay-pits of this series represent one of the most important 
industries of the county of Dorset. The clay is worked over a 
large area, and by means of tramways shipped from Poole. The finer 
quality is used in the manufacture of china, and the inferior in 
earthenware, while the residue is utilised for the production of 
alum, &c. 

The following analysis of the Corfe pipe-clay by Professor Way 
is extracted from a paper by Joshua Trimmer, F.G.S., in the * Journal 
of the Royal Agricultural Society,' vol. xvi. part 1 : — 

White aay. BlAck Clay. 

Silica 65-49 72-23 

Alumina 21-28 23*25 

Oxides of Iron 21-26 2*54 

Alkalies and Alkaline Earths . . 7-25 1-78 

Sulphate of Lime 4-72 0*00 



Total .. 100-00 Total .. 99 80 

Section of a clay-pit near Corfe : — 

Feet. 
Beds of Lignite, about .. 10 

Grey Clay with carbonised leaves of plants 2 

Yellow Sand with leaves , 2 

Ferruginous band, a few inches. 

White Sand, about 30 

Pipe-clay, 11 to 14 

Total ,. 58 

Kaolin, a fine quality of China Clay, is obtained in Cornwall 
from the decomposition of the Felspar in Granite ; but as no such 



for the King. After a siege which lasted 48 days, it was taken Feb. 26, 1645, 
when it was plundered, undermined, and reduced to its present state of ruin. 

See also ' Story of Corfe Castle,' by Mr. Bankes. 

A description of the old town of Corfe, which prior to the passing 
of the Reform Bill of 1832 sent two members to Parliament, is given 
in a recent and attractive work, * Picturesque Rambles in the Isle of 
Purbeck,' by C. E. Robinson, M.A. Its quaint architecture and grand 
old ruins are finely illustrated with numerous etchings. The county 
offers few, if any, spots of greater archaeological and historic interest 
than Corfe Castle and its surroundings. 
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rock occurs in Dorsetshire, it has been conjectured that the Dorset 
Pipe-clay was derived from the decomposition of the Felspar in the 
Granitic rocks of Devonshire and Cornwall. 

Palms and well-preserved leaves of many other kinds of plants 
may be collected in the clay-pits of Corfe. Insect remains found in 
these beds have been figured and described by Mr. Westwood in the 
• Quart. Joum. Geol. Soc.,' vol. x. p. 381. 

The lower freshwater beds are seen at Corfe and in the cliffs at 
Studland. 

Bournemouth Clay Beds. 

Of the same period (Middle Eocene) though somewhat beyond the 
scope of the present work, are the clay and sandy beds of Bourne- 
mouth, remarkable for the richness of their fossil Flora. This series 
of white, grey, and brownish coloured clays are seen in the cliffs 
between Poole Harbour and Bournemouth, from which beds no less 
than nineteen species of Ferns have been determined. The west 
side of Bournemouth is rich in Polypodtacece, and the east side in 
Eucalypti, and Araucaria, These, with other and sub-tropical 
forms, demonstrate the existence of a once luxuriant forest, extend- 
ing to the Isle of Wight, where, in the cliffs at Alum Bay, are 
contemporaneous beds. The Flora of Corfe, Bournemouth, and 
Alum Bay, are identical. An increased interest has been given 
to the Bournemouth beds from the publications of Mr, Starkie 
Gtirdner (* Quart. Joum. Geol. Soc.,' vol. xxxv. p. 209, and vol. 
xxxviii. p. 1) ; see also numerous papers in * Nature,' 



POST-TERTIARY (PLEISTOCENE).* 

GLACLA.L or Northern Drift. 

Traces of Man on the Earth appear for the first time at the close 
of the Tertiary series of formations, when the more regularly 
deposited beds terminate. In the newer and succeeding period, 
known as the Post-Tertiary, geological deposits and conditions are of 
a more irregular and diverse character. Some Geologists assign an 
earlier date and consequently greater antiquity to Man, and believe 

* Sir C. Lyell, in the last edition of his * Elements of Geology,' restricts 
the term * Pleistocene,' or its synonym * Post Pliocene,' to the lower sub- 
dinsion of the Post-Tertiary. 
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that there are proofs of his existence during the Tertiary epoch ; 
but in the judgment of those who have thrown most light upon this 
question, there are as yet no reliable data to support such a view. 
Amongst the earlier authenticated evidences of Man in Britain, are 
probably the flint-flakes found in the Brick-earth of Crayford in 
Kent, first by the Rev. 0. Fisher, and subsequently by other 
observers under similar conditions. Though there are indications 
that a colder climate for a time prevailed over this part of the 
country, they cannot be referred to the Glacial Epoch, more than 
can the deposits of gravel and other drift-beds on the higher lands 
surrounding Weymouth. These, together with a few scattered 
Boulders,* may be traced to rocks not very remote, whereas the 
great Glacial Drift, though widely spread, has not extended to the 
S.W. parts of Great Britain. The following extract will help to 
illustrate the effects of this latter agency :— 

The overland route to Russia, vi& Eonigsberg or Warsaw, reveals some 
instructive facts connected with one of the most recent yet extreme of 
climatal changes which has contributed to mould and fashion so large a 
portion of the surface geology of Northern £urope. I refer to the ** Great 
Ice Age," or »* Glacial Period." 

Soon after leaving the German frontier, granitic d^ris and small stones 
everywhere appear on the surface. These erratic granitic boulders 
increase in number and dimensions as the journey is pursued, so that in a 
few hours they have so augmented that a considerable distance might be 
traversed by stepping from one of these stones to another. Now and then 
there are some one or more of exceptionally large proportions, but taken 
as a whole, the increase in size is extremely uniform, and before the 
environs of St. Petersburg or Moscow are reached, many of them attain 
colossal dimensions. Having in my recollection the block of granite in 
the Admiralty Square in St. Petersburg (which is also a boulder), on 
which stands the equestrian statue of the Czar Peter, many of the 
boulders referred to are himdreds of tons each in weight. In some 
instances the railway has paid respect to their dimensions and avoided 
them, for no ordinary mechanical power could effect their removal. 

It is seen that the direction of the transporting power by which this 
vast mass of erratics has been sown broadcast, has acted from N. or N.E. 
to S. and S.W. Several specimens of granite, gneiss, &c., I was able to 
identify as having been derived from the granitic region of Finland, nearly 



*' It should, however, be stated that a granite •boulder was a few years 
since seen at Wolverton by the Rev. 0. Fisher and Mr. H. W. Bristow. 
There is also one at Fordington, both being places near Dorchester. 
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IDDO miles distant, whiln otbcrs bare 
(urraond the shoies of Lake Ladoga, immi 
Tbe amotint of materisl tvansjiorted ii 
what appears on the surface. When an i 
soil removed, boulders are eiposed piled ooe upon the i 
enormouB depth, lecalliDg to mind tbe nccumuluted mi 
•hore of a loflj line of coast. Theae quarries ia tha 
being, bumanlf speakiug, iueibaustible, are a source of valuabie bnildii^ 

Tbii enarmons tract cousUu of almost uubrokea alluvial plains, ■ 
boundless as the oceans without a tunneli a cutting, or a bridge being f 
risible through an eutire day's JDnroey. The railroad is so straight a 
the icenerf to isonatonons, that the traveller can hardly realise 1 
onward progress ; the track seems ever to converge tewards oppocita 
vanishing point) on tbe bariion both in front and behind. 

The boulders are frequently used as tomb-atones ; but no tool i« applied ts j 
tbem save for the inscription, which is brief and simple. 

(' The Great Northern Drift/ bj- R. Damon, F.G.S. ' Geol. Mag.,' dec, 
vol. T. p. 403 i 1B78.) 

BONE CAVERNS. 
QuarryiDg operaliiona in the Island of Portland lead to the dis- 
covery of aocumuktions of bones belonging to extinct qnadrnpeds, 
mingled, with others of exlating species. In the year 1840 a heap 
equal to several cartloadB was removed from a Quarry on the north- 
east Bide of tbe Island, 'where, among oibets, the following were _ 
idontified ; — J 

Head Bones of a large Boar (still preserved in Portland Castle). I 
Bos Urns, a large wild Ox, a species only recently extinct, bcing^ 
Been, Hia said, by Julios CseBar on his invasion of Britain, — Skulte, 
and Antlers of one or more feinda of Deer. Bones of the Horse, 
Wolf, Dog, Sheep, and Mouse. Teeth of an extinct species of Horse, 
The above were recognised by Dr. Buckland and Mr. Conybeare 
shortly after they were transrerred to a local Museum. During the 
constructioQ of the Vern fortifications fissure-bones were of not 
unfrequent occurrence. In tbe Museum of tbe Engineer's Office 
portions of the following animals are preserved, viz. Megacerot 
ffibemicus (Irish Elk), Crrv«s Tarandut (Rein Deer), Bos longi- 
frons, Boi uras.' From remaius of tbe above animals having 
' A list of remaini of Archsological and Geological interest, discovered in 
the neighbourhood of Vern Hill, is given towards the end of this 
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been sometimes found in proximity to human bones, it has been 
said that both kinds have been found in common ; but this is not 
so, as the latter are interred remains,* a few feet beneath the surface, 
though a stray bone or two may have found its way down a fissure 
where bones of other animals had been deposited. These fissure* 
bones, though not in a fossilised state, are of great antiquity, being 
lighter and more fragile than recent bones, though still retaining a 
portion of animal matter.f Their preservation in caves and fissures 
is in great measure due to the stalagmitic deposits which cover the 
ground and fill up the interstices around them, thus protecting the 
bones from atmospheric action, an exposure to which would soon 
decompose them. Though the bones are generally removed before 
the conditions under which they occur can be examined by those who 
are aware of the points on which information is most important and 
desirable, the quarrymen agree in stating that they are found in or 
near a gully (fissure) which has now no direct communication vnth 
the surface immediately above. The question " How came they 
in this situation?" may perhaps receive a solution in one of the 
following conjectures. 

1st. '^ That these caverns and fissures afforded recesses that were the 
resort of beasts of prey, the bones being the remains of animals that had 
been devoured by them for their food." At Kirkdale Cave the bones have 
the appearance of being broken and gnawed by the teeth of Hysenas and 
other carnivorous animals. The bones, however, from the Portland fis^ 
sures present no such appearance. 

2nd. *^ That the animals spontaneously entered the place in which thej 
are found, or had fled to it as a refuge from some general convulsion.*' To 
this it may be said that, with regard to the larger animals, the Portland 
fissures are not of sufficient width to admit of this explanation ; yet they 



* Some of these bones, judging from associated relics, date from the 
time of the Roman occupation ; others may be referred to the time of the 
Civil Wars, when the Isle of Portland was the scene of several contests. 
In one instance sepulchral remains of the Romano-British period were 
discovered, including a stone coffin, now in the courtyard of the convict 
prison, which contained the bones of two persons, supposed to have been 
male and female. 

f The tongue, when applied to ancient bones found in caves and fissureii, 
adheres, as is not the case with regard to human and other bones of later 
date, which retain too much animal matter or gluten to admit of this test. 

L 
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might have once commnnicated with some larger and lateral openings or 
approaches, all traces of which have since disappeared. 

3rd. **That the bones were those of animals that had fallen into the 
open fissures from above." In Duncombe Park, Helmsley, in Yorkshire, 
and in Monmouthshire, Glamorganshire, and other limestone districts, such 
open fissures may have formed traps to the animals that roamed there. 
In Portland the fissures do not now reach the surface; nor is there 
evidence that they have done so within the Geological period to which 
these deposits are referred. 

4th. ** That they are the bones of animals drowned and drifted into their 
positions by the waters of a flood." 

When cave — or fissure — bones are mingled with loam and gravel, 
it may be inferred that they were so lodged. In the absence of any 
violent inundation, subterranean streams may have had something 
to do with the bringing together of these accumulations. Although, 
of the four hypotheses above given, the last appears to be the most 
probable origin of the Portland fissure-bones, it must not though 
be overlooked that the face of the country has been greatly changed 
since these animals found in this part of Great Britain the food, 
range, and other conditions most necessary to their existence. 

ITie period when the bones found in caverns and fissures were 
deposited has not yet been determined. In many instances the 
bones of the rhinoceros, hippopotamus, tiger, bear, Hon, and other 
animals of the drift period, have been found mingled with human 
remains; as in Kent's Cavern and Brixham Cave, near Torquay, 
where relics of human workmanship were associated with the bones 
of extinct quadrupeds. 
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POST TERTIABY (PLEISTOCENE). 

Mamualifeboub Deposits, ob Elefhajitine FEiticu. 

Characttristic Fossil. 

Fig. 55. 




Molar Tooth of Eltp/uts prmigeKiiis, 



Willi deposits of cla;, loam, and gravel, not occurring mstratiSed 
EOrder, but as anperScial and irregular accumulations, are concealed 
lains of animals supposed to have become extinct anterior to 
the liumaa period, and of others tbat survived t« the age of tradition. 
Of these the tnoat remarkable and most widely distributed is the 
fossil Elephantf {Elephat primigenius), or Mammoth, of which the 



f Aa Tarther illuatratiDg; the altered conditions of confinents, s small 
and extinct ajwcie* of Elephant occnia fosail in the Island of Malta ; while 
at Fiksrmi (Greece) in the Uiocene formntion, are found bones of animals, 
some of ejitinct species, and others of species still living on the opposite 
Continent, from which Greece has within a recent geological period been 
Mrered. A line cullection of these somewhat remarkable fossils is 
lited in the new museum of modern Athens, vii. : Giraffe (two species), 
[< iViistodon, SmoOieriam, Byana, Antelope, S/iinocerm (two species), Ape, 
■.And especially to b« noted Bipparicn, "Little Horse" (TridactjIeX the 
I'BAen-cited intermediate farm, between the " Anohithermn" and the 
irn Hor», with manj others. — K. D. 
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ekeletoD in the Museam of the Acculemj of Sciences at St. Feters- 
bur^h is a well-known eiample. This grand andnoique Bpecimen, 
taken from the frozen aoil of Siberia, with its skin and hair preserved, 
meaaures in height 12 feet, and in length 16 feet 4 inches ; length 
of tiiak, 9 feet 4 inchee. 

NumeronB molar teeth and bones of this gigantic animal have at 
Tarioua timea been dug oat from the npper end of the Weymonth 
backwater near Hadipole Parsonage, in a. dejiosit of angular flint- 
gravel, which depoait, derived from strata liiit far remote, estends 
beyond the present bed of the river, and cimtainsolao Deer Antlers, 
Hazel nuts, drift-wood, &c. Mammoth teeth have likewise been 
discovered in the following adjacent apoia : — Cheail Bank, off Abbota- 
bury, waahod up from the Channel-side ; gravel beda on (he grounda 
of Lord Eldon at Kncombe, and in the lale of Portland at an 
elevation of 400 feet above the IhvcI of the sen. This latter site is, 
from its elevation and isolation, one of much intercsi. 

From a Crown quarry Mr. Neale DhlaineJ a tiiitk and sereral 
grinders, 15 feet below the aurface, from a deposit of loam, sand, 
and debris of local rocks, in which Prof. Preslwioh aftorward« 
recognised small blocks of the bard sandstone, or Sarsen Stone, from 
the Lower Tertiary. These materials occupied a depression in the 
Upper Purbeck and Forlland Beds. Since the first discovery, other 
teeth have been taken from the same aituation, reported by Mr. Busk 
to include a well-marked mo\ai of Elephas antiguui, and portions of 
that of Elephoi primigenitts : thus associating a former geological 
condition of this district and other ports of Great Britain with that 
ot the remote region of Eastern Siberia. Considerable interest 
surrounds all that relates to thia remarkable animal, for it not only 
gives us a glimpse of past life on the earth, but points to tlus.J 
time when Britain may have formed part of a continent extending J 
to the Polar regions. 

Unlike other Elephants, the Mammoth lived in various climateaif I 
their remains having been found in nearly all lands throughoutf 
Europe and Asia, though nowhere so numerous as in EaBt«ni'J 
Siberia. Middendorf estimates the ntimber of tusks eentto EnropcJ 
iis fossil ivory, since the conquest of Siberia, aa belonging to 20,00Ofl 
animals; while of molar teeth a cargo Is shippd from Archangat'l 
every third year. Bones, being less fcvoumble for preservation, an T 
much less common. Of entire animals I only know of two ex-' 
amples (both which are in the National Museums of Russia), pnH ] 
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bably from the difGlculty and cost of exhuming and transporting such 
colossal remains. 

Sir R. Murchison observed a superstitious feeling in respect to 
these remains on the part of some of the natives, who have been 
known to say to the miners who first settled among them, " Take 
from us our gold if you will, but for Gk)d's sake leave us the bones 
of our ancestors."* Other opinions now prevail in Siberia, as I 
found all such scruples readily yield to English gold. 



CHALK FLINTS, BRECCIA, AND ANCIENT DRIFT. 

Cavities in the Chalk, filled with angular flints, washed out of its 
own mass, are not unfrequent, and of such there are instances at 
altitudes ranging to 730 feet at Came Down, Upton, White Nore, 
and Abbotsbury. 

Section of Lower Eocene gravels in the haUcutt-pit opened for 
ballasting the railway on Bincomhe Down. — This shows the position 
of the tabular flints containing the remarkable casts of the creta- 
ceous fossils. Similar casts are found in the great mass of drifted 
flints at Haldon Hill, near Exeter. 

1. Vertical Chalk. 

2. Yellow Clay. 

3. Sandy Pipeclay. 

4. Rounded Flints and Gravel Flints, black inside. 

5. Sand and laminated Clay. 

6. Tabular blocks of Chert with casts of fossils. 

7. Subangular Flints, Gravel used for the Weymouth road. 

Approximate thickness of section, 24 feet. 

The Rev. 0. Fisher, to whom I am indebted for the above section, 
further informs me that the deep cuttings *^ showed the beds to be 

* Sir R. Murchison, ' Geol. of Russia,' vol. i. p. 491. 

For the literature of Mammoth finds, see Baron NordenskiOld's * Voyage 
of the Vega,' vol. i., and Howorth's *' Mammoth in Europe," ' Geol. Mag.' 
1882. 

Mammoth bones were known to early English writers, who considered 
them as the remains of Giants. At a more remote age they were con- 
jectured to be the bones of fallen Angels. 
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vertical, following the dip of the Ohalk, and theEe have 
character of those a.t Eoumemouth, except that they are coareer. 
The maDner in nhidi the ends of the vertical beds are bent over, 
and washed dowa the slope of the hill, ia particularly well abosvB." 
Referring to which. Prof. Prestwich says, " Capping the high 
Chalk ranges of Upfon, the White Nore, and Abbotsbury, is a thick 
bed of perfectly angular sharp chalk-dinta in a reddish clay repoaiug 
on a deeply indented surface of Chalk, while asiinilar angular drift, 
composed of fragments and massee of chert and ragatone, caps the 
Upper-Greensand hilla N, of Abbotsbury. I refer to them as 
having been the storehouses whence much of the latter drill-beds 
have been supplied."' In aa article by Searlea V. Wood, Esq., 
"On the newer Pliocene period of England," the author, after 
quoting Prof. Prestwich, remarks that " these deposits seem to 
correspond with the Meadsted bed iu the time and mode of its 
origin; ao that the evidences of the maximum tiubme^nce (of the 
Clialk formation) seem in Hamjjshire and Dorsetahire to differ but 
little irom those in the Cotteswold regiDn."! Beds of gravel and 
other debris are also found in other situations, resting on formations 
of various ages : as for example, on the cliff east of Osmiogton Mills, 
and the hill to the right of the turnpike road from Weymouth to the 
Tillage of Osmington, Others in road-onttings, pits, and hollows, 
8.W, through the villages of Preston, Broadway, Chlckerell, to and 
beyond Abbotsbury. Also between Wyke and the Portland Ferry 
bridge, and again on the North towards Dorchester. These ancient 
drift-accumulations are of limited and local origin. Besides these 
loose flints, utheis aie imbedded and cemented in a coarse silldous 
sand, forming masses of great solidity. These conglomerates or 
Breccias are like the padding-stones, which characterise the Geology 
of Hectfordshire — excepting that those of the latter district are com- 
posed of water-worn flints. The Breccias are found scattered over 
and adjacent to the Chalk, In the villages of Portisham and Abbots- 
bury they lie about in great abundance, and at West Lulwortb may 
be seen built into the walla on the main road leading from the 
Cove. Their bulk and indurated character prevented their disper- 
sion during the changes which have swept lighter materials from 
the surface, and have since preserved them from destruction by 
human agency. Indeed, they are of such impenetrable hardness U 
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only to be broken by some mecbanical power. Tbcr flints which 
enter into the composition of these conglomerates were probably 
derived either from the Chalk, which once formed a continuous 
stratum over their present site, or they are the consolidated 
portions of the sand and sandstones of the Plastic Clay series ; and 
it is evident how a current sufficient to dissolve and transport the 
soft matrix of either of these formations, and even equal to effect 
accumulations of loose flints, might be inadequate to the removal of 
such large masses. 



SANDSTONE BOULDERS (DRUID STONES -GREY- 
WETHER STONES— SARSEN STONES*). 

The wreck of former strata, probably coextensive with the Chalk, 
and similar to those of the Calcareous Grit ; the sand, or other soft 
matrix in which they were imbedded, having been swept away by 
aqueous action. Though the Greywether Stones are of Tertiary 
origin, their isolated condition must be referred to diluvial f agency, 

* The presence of similar concretions on the opposite coast of France, 
in the cliffs ot St. Marguerite, near Dieppe, is so distinct as to leave 
little doubt that this is a prolongation of the same stratum which 
supplied the Druidical sandstone of Great Britain. * Q. J. 6. S.,' vol. ix. 
p. 129. 

f Diluvial (from dt/umtim, deluge) is a t-erm often indefinitely applied 
to deposits, supposed to have been formed by the waters of the general 
Deluge, such as marine shells, remote from the sea, or on elevated dis- 
tricts, blocks of stone detached from their parent beds and lodged far 
from their original sites, accumulations of loam and gravel, bones in 
caverns and fissures, &c. 

At a later period, many of these conditions being traceable to other 
causes, beds of gravel and cave-bones were supposed to be the only visible 
effects of that great catastrophe. But subsequent investigations have 
determined even these to be of different ages. Though any Deluge must 
have produced considerable superficial changes, yet to define what these 
were involves a precision not attempted by modern Geologists. Diluvial 
agency is now restricted to those supei*ficial deposits, whether of clay, 
gravel, boulders, or any other loose material, which could not have been 
formed or transported by causes now acting in the locality, such as violent 
floods, glacier-movements, icebergs, changes of level, &c., in contrndistinc- 
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acting daring a geological period distinct from the preBent, though 
immediately preceding ca\iae3 now in opcrntion. 

In Wilta tliese boultjera conatifute the large masaea which farm 
tlie trilithons or miter circles of the DruidiciU Templea at Stone- 
henge. In this neighbourhood they have been applied to similar 
purposes. Half a mile west of Winterhonrne, on the road 1« Bridport, 
stands the remains of a British Temple, consisting of a circle formed 
uf nine stones, enclosing an area thirty feet in diameter; and within 
a mile from this there are the remains of other temples : three miles 
west of Winterbourne, and one mile North of Ahbotsbury, stands a 
Cromlech, the only one in the county. In a field adjoining theroad 
from Weymouth to Oamingiou, near to the village of Little Maine, 
there is another cluster of Druid stones in sauds, which rest im- 
mediately on the Chalk.* Besides these, insulated blocks of loi^e 
dimensions 3p[>ear in situations where it is difficult to suppose any 
mechanical power known to the ancient Britons could have placed 
them. One rests on the slope and near the top of the hill that 
overhangs the village of Portisham. Another sliil more remarkable 
example of such stones Is afforded by the Agglestonenear Studland 
(Isle of Purbeck), winch is poised on a conical hill having a alo|ie 
uf 300 feet. The computed weight of this block is 400 tons, and 
it is said to have been regsirded by the Danes as a " monument 
of Satanic malice." 

Whence wore these masses of stone derived ? Referring to some 
in the neighbourhood of Fucknoll, Hutchins says, "The common 
people have a tradition, that the devil threw them from Portland," 
hut elsewhere adds, " perhaps the sl^me might grow here." | 



tion to allutiai action. AllaTiii] (from alliui, to wub and Hdd together) 
includes thme dfpOTits which resnlt from causes now in operation, as the 
partial deatiuction of land by rivers, landBlipi, local floudi, mountain tor- 
reota, growth of marsh-land, HCcDmnlatinn of sanJ-bunka, mnd and other 
depouta left hj inaDiIatioDs, Dr. Buckland applied the larm liUuBial to 
l.he efiecte of the last great convulsion (the Noachisn Deluge) ; antntiVncwi 
to the state of things immediatdy preceding It; and pmt dituaal ur 
ullumil to that whirh succeeded it. Prof. E. Furbei reatricts the term to 
rleposite formed during the hbturic period, 

* At the opening of the Deceril bnrrow, at Kimeridge, in the year 182G, 
neveml of these rude blocks were discovered in an erect position, placed in 
order, the largest meoaaring 13 by T feet. 

t Hutchini, 'Hist, of Dorset,' vol. (. p. 218. 
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The geological theory adverted Ki in a previous chapter, removeg 
any difficulty na to their origiu, though it may be curioua to know 
by what meaaa stones of auch ra^nitUiio were brought together, 
and in some instances raised several feet clear of the ground. These 
sandstone boulders must not be associated with erratic boulders, 
which have their origin in planes far distant from their present 
site. An excellent collection of the fossils of Sweden has been 
made at KSnigsberg from the boulders which hare been transported 
thither by glacial action. 



I 



RAISED BEACHES AND SHOKB D^BBIS. 

The coast of Dorsetshire, like that of Devonshire and Cornwall, 
proves that the present shure has not been for any very lengthened 
time the boundary of tbe sea, but that within a compamtively 
recent period, the ancient cuasc-Itne haa been elevated considerably 
ab^ve the exiating high-water mark. This agency ia probably 
still in operation, though only appreciable over a lapse of many 
centuries.* It is commonly said that the level of the sea has 
undergone a change, and not the solid parts of the earth. This, 
though it may appear to be the mure simple solution of thequestion, 
involves in reality greater difficulties, as a rising or falling of tbe 
sea-level cannot be merely local, but must aQ'ect in the same degree 
the universal sur&ce of the ocean. 

* On the European ihoreB, the rise of cout la 
•es-bosid of Swedea and SimndiaHyiB ; the formei 
of 200 feet and the latter 600 feet. Thia riainj 
take place at the rate of fire feet ja a caatary. 
of Udda Valla, 60 miles N. of Stockholm, the cliff m 
the level of the sea ia composed of marine a 
speoiee; but the more remartshle accamnlalior 
miles inlaod, vrhere, at an eleTatioa of 200 or m 
fossil shells is perhaps unparalleled. 

In HD open space that may be compared to an atopbithestre, the sloping 
■ides, which form a high bank, oouiist of bleached shells of species still 
living, thongh of a mora northern oharaoter than those found in the adjacent 
sea. Tbe quantity may be computed by millioas of specimeoB, or by toni. 
The site of this deposit is little visited by travellere, some of whom con- 
sider they hare seen in the Udda Valla Cliff the foaeils referred to. 
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I, tliat the area under consideration has, withio a 
imote from the present time, been eubjected to an 
a founded on the following evidencea. 
r south end of the Isle of Portland, thi 
ir breccia, consisting of pebbles, broken stones^,' 
sand, united into one com 
by a stony calcareous cement. Though formed when these malerialB 
were on a level witb the sea, it is now raised many feet above the 
reach of the highest tide. 

The shingle compoaiog this ancient beach differs but little from 
that of the existing Chesil Bank. 

Crevices and ledges of the cliff on the same point of coast retain 
numerous shells of species now living in the neighbouring sea, 
lodged in their present recesses when that portion of the cliff re- 
mained within reach of the tidal wave. Portions of raised beaches 
on other parts of this coast might have been expected to occur, but 
for the circumstance that, with the exception of Portland, it every- 
where cou^jistH of yielding strata, which the sea would cut through 
faster than the land rose. 

Again, the presence of large irregular blocks lying beyond the line 
of the highest tides, containing the crypts of boring molluscs, not 
found in the stratum whence they were dislodged, but such as may 
be seen, in rocks lying between high, and low water on the shore 
beneath Beucleaves and on the north shore. It may here be ob- 
served that the cliffs behind the Chesil Bank couM never have 
been exposed to the waves of the West Bay. An elevation of land 
here seems more than probable. 

Weymouth, or rather that portion of it north of the harbour and 
known as Melcombe Regis, restson beds of shingle, alternating with 
sand, with a substratum of Oxford Clay, to all appearance but 
recently raised to their present position, the highest part not ex- 
ceeding eight feet above the level of the sea at high tide.* 

Sir John Coode has shown that, on the north side of Wey- 
mouth, the shingle travels westward from Lulworih. ITio effect of 
this movement has been to accumulale a large beach between White 
Nore and Weymouth, which, like the shingle in the West Bay, has 
formed, between that town and Preston, a bar in front of the 
Loihnoor msrshes. Further eastward, where the coast is no longec 
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BAISKO BEACHBS. 1G5 

sheltered hy Portland, the south-weBt winds resume their full effect, 
and the thingle its easterly movement. 

Within the last few years, and probahly owing to the Portland 
hreakwater, the sand has lessened at " SmaUmouth," and ac- 
cumulated in Weymouth Bay, while the shingle on the Weymouth 
shore is travelling northwards in such quantities that ere long it 
may hecome necessary to bar its further progress by " groins," or 
other mechanical means. The south eud of the Bay is also less 
affected by S. and S.E. winds. 

Furthermore, the remains of an ancient sea-beach overspreads at 
intervals the bed of the Weymouth and Badipole Backwater, of 
which there is sufficient evidence in the quantity of stones collected 
for ballast and road-purposes. That they were drifted up the 
harbour channel appears improbable, aud their being unlike those 
lodged by river actioD favours the supposition that this area was 
once open to the sea, and was subsequently closed by the rising of 
the strip of shingle on which Mclcombe Kegis is built. The jiebblex 
of this ancient beach are chiefly calcareous, containing fewer flints 
than are found on the present shore, and to all api>earauce derived 
more from local materials. The grey stones of the neighbouring 
Combrash have suppUed a portion. These rounded pebbles must not 
be confounded with tbedepositsofangularflints, also largely spreads 
few feet below the bed of the backwater, these being of a different 
epoch and derived from inland. The bluish-coloured clay ju£t 
under the aorface, fall of the dead shells of Scrobtcularia piperata, 
Cardiam edule, &c., appears to be of Pleistocene origin, as the living 
shells ore found at greater depths. 

On the slopes of the valley at Preston, which terminates on the 
coast, there is a drift deposit of yellow loam, containing numerous 
land-shells of existing species, and in addition, marine species of 
kinds that are still being lodged on the adjacent shore. A section 
of the above deposit, which testa on the Calcareous Grit of the Coral 
Bag, may be very clearly seen in the cliff, as it rises on the easCside 
of the valley to a height of from ten to twelve feet above high-water 
mark. The occurrence of land shells in the situation referred to 
may be accounted for by the river, which is now a mere stream, 
having once flowed to a greater height ; but the presence of marine 
shells would seem to be due to the encroachments of the sea up the 
valley when the land sUwd at a lower level than at present. A bed 
of peat is at times exposed a little distance from the shore in Wey- 
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mouth B^y, containing wings of beetles, tangled and partly carbonised 
plants, &c., wbich diies on exposure and burns like peat. 

Numerous terraces, known as " Linchets " preserved on the hill- 
sides near and east of Upwey, as well as in other places within the 
Weymouth area, are considered by Mr. D. Mackintosh* to be raised 
sea-beaches, or sea-worn cliffs, dating from the time when this part 
of England lay beneath the ocean. 

Mr. Poulett Scrope refers them to the wash of heavy rains, with 
river action, and the terraces themselves to the use of the plough 
when the slopes were under cultivation, f 

List of Shells, &c., found in the Eaised Beach on the east side 
of Portland, near the Bill, principally in yellow loam and sand. 

Univalves. 

Buceinum trndatum, L. 
Lcunina putedus^ Turton. 
Littonna dbtttsata, L. 

„ rtidiSi Maton. 

„ litorea, L. 
Nassa incrcbssata^ Mull. 
Purpura IfipUlus^ L. 
Patella vulgata, L. 
Rissoa parva. Da Costa. 

„ var» interrupta, 

„ striata, Ad. 

„ 8ubcylindraia,X Jeff. 
Skenea planorhis, Fabr. 
Tectura virginea. Mull. 
TrochtM helicinus^X Fabr. 

„ cinerariusy L. 

„ vmbilicatu8f Mont. 
Trophon (?) 
Utriculus truncatiduSf Brug. 

♦ * Origin of Valleys, or the Sea against Rivers,* by Mr. D. Mackintosh, 
' Geological Magazine,' 1866. 

t * On the Origin of Valleys,' by Mr. G. Ponlett Scrope. ibid. 

X With the exception of these two, all the above species are found now 
living in the adjacent sea. Dvchus helicmw is a Northern species. 



LANDSLIPS, HTC. 

B1VAI.TEB. 
Anoiaia epkippium, L, 
Ci/a'tiam mimtlnm, Fabr. 
Mytilia edalis, L, 
Modu^ria marmorata, E, Forbes. 
Oetrea edulie, L. 
SoiciwMi ragosa, L. 

S'e^fina halthica, L. 



SEA-W ASTE—L ANDSLIPS— ATMOSPHERIC 
INFLUENCES. 

All Bucli superficial cbaages wbicb proceed under our dailj 
obaervatioD or knowledge, and which, having been in operation dnring 
the historic period, are fouud associated with works of human fabri- 
catioD, while in the mor« consolidated formations no traces of man or 
his productions Lave beta hitherto observed. 

The action of the sea on onr coast, and the no less wasting pro- 
cess of land-springs, are important agents in wearing down and 
redistributing the solid parts of the earth. The rale of destruction 
is determined by the nature of the strata and various other caases. 
Where tbe cliff is composed of the older rocks, the waste is slow. 
In the Oolites, interstratified as they are with bauds of softer cky and 
sand, it is more rapid, of which we have an illustration in tlie 
debris which fringes the Weymouth coast. The poroua beds are fier- 
meated by water, which farces a passage towards the cliffs, carrying 
In its course the softer and more yielding portioDs. At Portland 
this action is attributable to tlie position of the Kimeridge Clay, 
which forms the aubstratnm of [the Island. The water passes 
through the numerous cracks which traverse the solid beds above 
aud behind, and causes »n undermining and consequent precipita- 
tioD of the superincumbent mass. This was illustrated in the 
landslip of Dec. 26, 18S8, when the sliding down of an extent of 
underclifT covering an area of twenty-five acres caused the sinking 
of an enormous mass of broken stone, the d^ris of adjoining 
quarries, and the accumulation of very many years. The scene of 
this oconrrence was on the west side ot the Island, overlooking the 
West Bay. In ascending from the beflch shortly after the occur- 
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recce, tlie observer would be first attracted by the ]ow undercliif 
of Kimeridge Clay, which, from, lateral pressure, was pushed forward 
beyond the beach into the sea, and forced upwards witK the 
shingle over it, so as to present a steep outer face towards the 
Hea. A little way up the cliff a singular change was effected in tlie 
position of some garden plots, which previously inclined towards the 
sea at an angle of 45°, but dip now as mnoh in the opposite 
direction, the plane of this portion of land bavicg consequently 
traversed 90°, or one-fourth of the circle. The entire ground from 
the beach upwards was rent with innumerable cracks running in 
lines parallel to the coast, and rising in a series of st«ps or terraces. 
For many years the debris of tbeadjoining quarries had been thrown 
from trccks over the cliff, forming a kind of caueeway extending 
some forty feet, all of which sank bodily down into basin-shaped 
cavities beneath, and carried with it portions of the main cliff. 
Either from the sudden withdrawal of this enormous mass, or the 
undermining which had gone on below, there was a partial severance 
of a large part of the solid cliff, which has left an open crack several 
inches in width. 

The north-east side of the Island has been the scene of some ex- 
tensive land-siips, some of which are recorded in Hutchins' ' History 
of DorseL'* 

S Feb. iei5.— The pier was demaUibed ; blocks that lay 40 yardB off is 
tbe eea vers risen above the water, and the wsjs leading from the pier to 
the quairiea were turned upside down, and sunk la several places 30 ftet. 
The eartb for 100 yards slid into the eea. It was conjectured tbat thU 
was occasioned by a great ijuBiitity of rubbish thrown over tbe cliff upoD 
a olBjiah fonndatioD, which, softened by the ruin, gate nay. 

1894-5. Another occurred. 

December 1734— An eiceedingly wet season. 150 yards of tbe N.E. 
end of tbs Island sank intotbe sea, by which a pier and road were destroyed, 
and the damage computed at 40,0001. 

Feb. 13, lTt)S.— Anotber slide tonk place, more violent, more rainaus 
than either of the two former, of which a desctiptioa is given by Francis 
Steward, Esq., Receiver-Generol of the land-lai for the county. At two 
o'clock p.la. tbe grouud had sunk several feet, and was one continued 
motion, with no noise but such as was occssiouad by the separation of the 
roots and brambles, and now and then a falling rock. At uight it seemed 
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The present site of SatidBfoot Castle marks the rapid wasto of 
cliff where stODf strata alteraate with clay and sand. The library 
of the British Museum (King's Library, No. 18, U. Ill) contains a 
map of Dorset, published in the year 1579, the oldest extant, in 
which this castle is placed not far Irom the centre of the field, and 
surrounded by a moat, llie following is a ground plan of the 
. DssCle tta it then stood. 



Sakdetj 




Parallelogvaiu, 100 feet long by jO ft 



FAULTS. 
Wherever strata of different ages have been brought to the 
I surface in a comparatively small area, those iuterroptionB, technically 
' termed faults, may be expected to occur. 

If a partiouhtr stratum is traced to the face of a valley or break ; 

)n looking for its reappearance at the same level on the other side 

ve may find one of different age. Thus in the " Craven " fault, 

which brings down the disjointed edges of the Silurian rocks on a 

' level with the disjointed edges of the Coal Measures, the extent of 

' the displacement is in places as much as 4000 feet, and the range 

of the fault exceeds 60 miles. (Prof. Preatwich.) In that case 

i the cause of this is easy to understand. A subterranean movement 

I 1)03 lifted the overlying strata, until (incapable of further dexure) it 

I has become fractured and then raised in an imequal degree. This 

I it further illustrated when the side or section of the raised portion 
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is marked by grooves or deeply indented scratches, such as would 
be produced by the abrasion of the two surfaces under enormous 
pressure.* Faults are of different geological dates, as in some cases 
they reach to the siurface, while in others the plane of the superior 
strata having been deposited after the &ult, are undisturbed. In onr 
district they throw all the beds to the Chalk inclusive, and there- 
fore were formed subsequently to the deposition of that formation. 

Bidgway Fault extends in a direction east to west, and can be 
traced from Ower Moigne to the sea at Abbotsbury ; but it is pro- 
bably of much greater length, as on the west it runs under the sea, 
and on the east into the Chalk. This fault Dr. Bnckland names the 
" Great Ridgway Fault." Sir H. De la Beche conjectures that it is 
connected with the east and west dislocation which traverses the 
Isle of Wight,t and as this affects the Tertiary strata, the upheaval 
must have taken place in Tertiary or Post-tertiary times. 

Dr. Fitton has in his map of the south-east of England, and of 
the coast of France^ marked the course of this fault as an anticlinal 
line from the coast at Abbotsbury to Swanage, from thence under 
the sea, croi^sing the Isle of Wight to Sandown Bay. 

A fault of such magnitude involves the production of minor 
fractures, some in the same direction, others transversely to them ; 
but the surface of the country having undergone numerous changes 
from denudation, landslips, &c., their existence is only made known 
by different beds of the same strata, or by strata of various ages 
being brought in contact The main feature of the Ridgway fault 
is, that the Portland Stone has been raised relatively to the Chalk 
and Greensand, inasmuch as the Portland beds, belonging to a forma- 
tion below the Chalk, is brought on a level with it — both dipping 
to the north, the Chalk being situated on the north side of the 
fault and the Portland Stone on the south. East of Moignes Down, 
the fault traverses a valley of denudation, the two sides of which are 
occupied by formations of different ages. At the top of the hill 
over the village of Bincombe, the Portland Stone and the Chalk are 

* Opposite sides of a vein, or fissure, that are thus grooved and polished 
are known to the miners as slickensides. In the Appalachian Chain, on 
opposite sides of a crack over which a man can stride, beds are brought 
together that were once 20,000 feet apart. Professor Bonnej, ' Geology ' 
(8oc. P.C.K.), 1874, p. 43. 

t ' Geo]. Manual,' De la Beche, p. 168. 

X ' Trans. Geol. Soc.,' 2nd series, vol. ir. 
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in contact. A little further to the north, the Kimeridge Clay and 
Greensand abut upon each other. At Upwey the Purbeck Beds on the 
south are on a level with the Chalk on the north. At Portisham 
the Kimeridge Clay is on the south, and the Chalk on the north ; 
while at Abbotsbury the Coral Kag is found on the south side, and 
the Greensand on the north. 

The position and course of many of these faults can only be traced 
by consulting the map of the Geological Survey (Sheet 17). The 
minuteness and accuracy with which the fractured strata of the 
district are there laid down by Mr. H. W. Bristow is a striking 
proof of the great care and labour bestowed by the officers of the 
Geological Survey upon their valuable publications. 

Osmington Fault extends in an east and west direction, and is six 
miles in length. It emerges from the Chalk at Holworth and 
intersects the coast west of Osmington Mills, and again at Ham 
Cliff, whence it is represented on the map of the Geological Survey 
as running parallel to the great Kidgway fault. At Ringstead the 
effect of this disturbance has been to let down the Portland Stone 
into juxtaposition with the Kimeridge Clay. 

At Ham Cliff the Coral Bag, on the south side of the fault, 
has been lowered to a level with the Oxford Clay on the north (see 
Fig. 27). Numerous other faults, coinciding in their course with 
those named, are shown in the map referred to ; one extending from 
the village of Nottington, through Bnckland Kipers, to the sea at 
the Fleet ; and within a mile to the north another, parallel to this, 
passing through Holwell and Wyke Wood. It is only by the 
assistance of the map of the Geological Survey that these minor 
fractures can be traced. 

Weymouth Saddle or Antidiruil, — This singular condition of the 
strata is exhibited in the arrangement of the beds lying between 
Weymouth and Upwey, where an anticlinal axis * forms a ridge in 

* Where strata are raised to form an arch and to dip on either side in 
opposite directions, like the two sides of the roof of a house, the line 
forming the upper part from which they diverge is called the anticlinal 
axis. Where the strata incline inwards from either side, the corresponding 
line is termed the synclinal axis. 

The terms dip and strike refer to the departure of strata from their 
original horizontal position, and is made clear by the apt illustration of the 
roof of a house, or line of houses, in which the ridge and eaves represent 
the strike or direction of the strata, and the tiling on either side the dip^ 

M 
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the Forest Marble,* on either side of which are laid in regular 
succession, or sequence, the zones or strata of the Oxford Clay^ 
Coral Bag, Kimeridge Clay, and Portland Stone (see section in 
frontispiece) ; the direction of the strata being north-east to south- 
west. Thus, on the south side of the saddle reposes the Oxford 
Clay, crossing the peninsula of Weymouth, from Lodmoor to the 
shore at East Fleet, and succeeded by the Coral Rag, which with 
its subordinate beds forms another zone, extending from the Nothe, 
or jetty-point, to Wyke Regis ; the Kimeridge Clay forming the 
substratum of the Island of Portland following, and lastly, the 
Portland Stone. This order of succession is repeated on the north 
side of the saddle, with the addition of the Purbeck beds, Wealden, 
Greensand^ and Chalk. 



QUATERNARY. 

The various deposits grouped under the general term of " Post 
Tertiary " have been described in a memoir by Professor Prestwich, 
entitled " Notes on the Phenomena of the Quaternary Period in the 
Isle of Portland, and around Weymouth," which is accompanied 
with a map and numerous sections. This important contribution 
to the Geology of the district being published in the * Quarterly 
Journal of the Geological Society,' it will only be necessary to make 
a brief reference to its contents, t 

It has been already observed that there are drift deposits, at 
various levels, in numerous places around Weymouth, composed of 
gravel, pebbles^ and chalk-flints, and in some spots containing the 
remains- of Elephants. The most remarkable of these is that of 
Portland, where in quarries at the Verne, or north end of the Island, 
and at a height of 400 feet above the sea-level, remains of Elepha» 
primigenitis and Elephas antiquus have been found. This mam- 
maliferous drift contains, besides angular local debris, small blocks 
of Sarsen Stones, water-worn pebbles of chert from the Upper Green- 
sand, and fragments of flints, none of which occur in situ in the 

which must necessarily be at right angles to the direction of the strike. 
Perfectly horizontal strata are without either dip or strike. 

* The Forest Marble (though in stratigraphical order it is the lowest 
of the Weymouth strata) has been raised to the surface, and forms the 
central stratum. 

t Vol. xxxi. p. 29 (1875). 
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Island, but may be traced to the hills between Upwey and Dor- 
chester, from which Portland is now separated by the Bay of Wey- 
mouth, and low plains of older (Jurassic) strata. As with a magician's 
wand this intermediate space has been bridged over. " If," writes 
Prof. Prestwich, " the dip of the Portland and Purbeck beds at 
Portland be prolonged northward, they would reach an elevation 
of about 1000 feet at Broadway, and of about 1500 feet at the 
Ridgway. . . . Carrying our view back to the latter part of the 
Glacial Period, before the present valley-systems or even some of 
our plains were elaborated, a broad tract of Chalk, bounded in places 
by Greensand, and capped by Tertiary beds and older gravels, rose 
inland ; and with these the Purbeck and Portland beds were brought 
into level juxtaposition by and along the great line of fault running 
westward and eastward nearly midway between Dorchester and 
Weymouth. From that district the surface of the country sloped 
gradually to the south end of Portland ; and over the surface, which 
then bridged over the plain of Weymouth, streams, originating in 
the Chalk, Greensand, and Tertiary district, flowed southward to 
the Channel. It was one of these streams which, passing over 
Portland, rolled down to that island pebbles derived from those 
several newer formations, while the floods and ice of winter carried 
down the larger Sarsen-stone boulders also so common in the same 
fluviatile bed, and entombed the remains of the elephant^ horse, &c., 
then living in that area " (p. 61). 

In the same Paper other questions are discussed relating to those 
Geological changes which have given rise to the present coast-line 
and other diversified features of the district. 

RECENT PERIOD. 

Shell Mounds and Kitchen Middens. 

As the older strata pass into the succeeding, so does the later or 
more recent formation pass into those of the " prehistoric " and 
" historic periods " ; thus does Geology blend with Anthropology and 
Archaeology, the line of separation being rarely definable. On the 
shores around the Baltic, and especially in Denmark, are numerous 
sunken hut-circles in which are found the remains of wild and 
domesticated animals, fish-bones, castaway shells, coarse pottery, 
mealing-stones, &c. To these early accumulations Sir John 
Lubbock has given the name of Neolithic, in contradistinction to 

M 2 
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the more ancient or Palaeolithic age. Middens are not, however, 
confined to the Baltic shores, but are met with in different parts of 
England, and the Continent ; they are usuaDy near the sea-shore, 
marking the site of an ancient encampment, it may be for fishing 
purposes, or as points of observation. On the Chesil Bank, between 
ISandsfoot Castle and the Ferry Bridge, are the sites of one or more 
which contained castaway shells of edible species, fish- and other 
bones, charcoal, hand-made pottery, and other refuse products of a 
semi-barbarous people. Another such circle was exposed a few years 
since on the south side of the Nothe promontory ; and Mr. Wame 
refers to one on the slope of Jordan Hill. Doubtless the sites of 
others exist along this coast of which no account has been taken. 



Undebgbound Huts (Dene-holes). 

Recently there have been discovered in quarries at Kingbarrow in 
the Isle of Portland, underground structures of beehive form that 
may be classed among the most remarkable remains of the manners 
and customs of an ancient people hitherto found in Dorsetshire. 

Mr. A. M. Wallis, Quarryman and Guide, to whom I am in- 
debted for much local information, first observed them in the year 
1880 ; but since then others have been uncovered, and he reckons 
that not less than twelve have already passed under his observation, 
all found within an area of less than half a mile. Quarrying opera- 
tions would not allow of their being preserved, though at the present 
time (May 1884) the sections of four are still visible. In all pro- 
bability others will be exposed as new ground is broken, when it is 
hoped that an attempt will be made to preserve, for a time at least, 
one or more of these interesting structures. As already stated, they 
are of beehive shape and in height 8 feet, with a width at bottom of 
from 10 to 12 feet. They are completely walled in with flat stones 
overlapping inwards, until they leave an opening at the crown, of 
16 inches diameter, which opening is generally found covered w\th. a 
slab : over all is the soil of about a foot in thickness. One, and only 
one, was 12 feet deep, and therefore penetrated several feet into the 
hard slate beneath. But the most remarkable is one of a twin 
structure, the external and internal view of which is given in the 
accompanying sketch, a singular feature being a passage at the 
base between the two, of 2 feet in height by 2 feet 6 inches in 
width. 
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Taking the whole of the huts, the followiDg objects have been 
found in them ; — 

Skulls and bones of domestic animals. Numerous. 

Limpet Shells {Faiella vulgata). Some in sets of graduated sizes. 
Numerous. 

" Corn-crushers," rounded, hard, grey stones, used for bruising 
com. Numerous. 

Sling-Stones? Numerous. 

One Celt, and*inna11 flint-flakes. 

Flint Pebbles, apparently from the Chesil Bank. 

Pieces of Kimeridge Shale. 

Pieces of hard, grey stone (not Portlandian), from which the 
" Corn-crushers " appear to have been made. 

Blackened Wheat. In one hut a quantity equal, my informant 
says, to a wheelbarrow-full. 

Outside the huts several mortar- or mealing-stones were found ; 
and an old iron sword has been shown as from the interior, but this 
statement was from a workman who classed all holes alike, and I have 
no hesitation in referring it to one of the oblong graves, found in the 
vicinity, that contain human skeletons, personal ornaments, pottery, 
and other remains of more recent date. Some of the articles 
from the huts do not differ from those ibund in the Swiss Lake- 
dwellings. 

The Portland huts may be said to resemble in many particulars 
the underground dwellings of the North of Scotland known as 
*' weems " and others as " beehive houses," which are supposed to 
have existed as far back as the '* Stone age,'* though they are also 
known to have been inhabited down to the year 1823.* 

Dr. E. B. Tylor quotes Tacitus for a description of caves dug 
by the ancient Germans, and heaped over with dirt, or growing turf; 
where they stored their grain and took refuge themselves from the 
cold, and at times from their enemies.! 

Sir J. Lubbock describes many forms of these ancient dwellings 
in which the only entrance was through the roof, and when conceal- 
ment was an object the rooms were subterranean.^ 

That such structures were in part used as granaries, appears 
highly probable. 

* Wilson, ' Prehistoric Annals of Scotland,' vol. i. p. 104. 
t Dr. E. B. Tylor, * Anthropology,' chap. ix. p. 232. 
X Sir John Lubbock, ' Prehistoric Times,' 1869, chap. ii. 
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The Cheril Bank, situated within one of the lai^est bays in the king- 
dom, is ike most remaikable formation of its kind. Its magnitude 
exceeds that of any other in Europe," and it may fairly rank in 
interest with the monntain chains and other monnments of physical 
geography. It coonects the Itile of Portland with the malaland at 
Abbotsbury (a distance of lOf miles], from which place it extends 
along the shore, rapidly diminishing in extent, to Burton Cliff, 16 
miles west of Portland. Its breadth at ordinary low-tides was 
oomput«d by Sir John Coode,!' te be 200 yards, and its height to be 
42 feet above high-water ; and at Abbotsbury 170 yards wide and 
22 feet 9 inches high. At Portland it extends to a depth below 
high-water of 48 feet, aud at Abbotsbury of 36 feet. Proceeding 
westward the depth under the sea decreases at Burton Cliff to 
21 feet, and at Bridport Harbour to a depth of only 9 feeL 

The size of the pebbles, as a mass, increases io a direction &om 
west to east, being west of Abbotebury but little larger than coarse 
gravel,! and at Portland from 1 to 3 inches in diameter, with 
occasiooally some of aiill larger dimensions. 

But to this there are the following exceptions, viz., that the 
pebbles dimioiah in size as the bank nears the Isle of Portland ; 
also, that stones as large as those at Portland are to be seen ou 
other parts of the bank where the wind-wave has been most 
intense; but even these are more plentiful towards Portland. It 
will also bo observed that the larger pebbles are flattened, as though 
they had been pushed forward rather than rolled. Camden, 

* A raised Diaiu of shingle, the largest probably in the world, ii deacribeJ 
ky Dsrwin ae eiteading from near tlie Bia Colorado to a distance uf 700 
nautical mileB, with an arerage breadth of 200 mites, and u depth of sO 
feet.— Darwla'a ' Journal of Besearches,' p. 171. 

t A description of the Cheiil Bonk, by Sir John Coode, MJnst.C.E., 
was read at thu Inrtitotioa of CiTil Engineers, May 3, 1853. This Paper 
eontidns mach oiigiail luformatiDU founded ou lengthened obseifation. 

i Cast of Bridport Harbour the beach is cniionaly sorted, a large 
quBDtity being ■nSciently fine to be uied for etone-cuttiag. On the west 
■ide it is again larger. The inling of the Harbour, which extends same 
dittnace from the >hore, nets as a groy n, eaasiag the larger pebbles to 




Leiand," and HoliogBwortt say that Portland was once an leland. 

This could scarcely ha.ve beea ita condition within, the historicnl 

• Leiand giTes us this particular account of tiie island and its enTirona 

"This ann (viz. tliat rannoth up by the right hand of Wajmouth 
HsTen, to Portland Passage ; see Waj-month) going up fi'om the Strut of 
Trajictas, and ia of giwd bredtb, and bo u goith up to Abbatea-Byri, about 
a rij. miles of, where is a litla ftesb water resorting to the se. A little 
ahove Abbatee-B;ri ia the head or point ofths Chisil, Ifiog North Weste, 
that from Ihens streach np 7 miles, as a maine narow hanke by a right 
line an to Soath Eat and ther buttith on Portland, acaat a qnartec of a 
mile above the new caatell in Portland. The nature of this bank of Chisil 
ia such, that aa often as the wind blowith strene (f. atrong) at South Est 
(o oft«n the se betith it, and loaith the bonk, and breakith thrODgh it. So 
that if thia might continuall; blow there, this bank should souD be beaten 
■way and the ee fully enter and deride Portland, making it an isle, aa 
aurelj in tymea past it hath beene, aa far as I can by any conjecture 
gather. Bntaa much aa the South Eat wind dooth bete and breke off this 
Chisille bank, so much dotb the Nortb West wynd again eocor, strength 
and augmentith. On the farther point of the Trajictua into Portland, 
comming IVom Waymonth, is a point of land like a causey al of pihle and 
sand, cast np by the mges of the se. Wheron I went scant a mile, to the 
lowest port of the rotea of the high gronnd of Portland, wher a kte aright 
atroag and magnificent castel is bnildid at this eausey end. And from this 
csstelle to the ver; South Est point of the Chisil, ia but a little way ; and 
the arme of the BO that goilh up to Abbatas-Byri, gulfilh in bytwiit the 
South Est point of the Chisil and the caatelle. 

■' Portland has been of auncient tyme, by all likelihod enTironid with 
the se, and yet berith the name of an isle. It is eminent and hilly ground 
on the shore of it and s great plain in the tiiidle of it. The cumpace at it 
Is countid to be about a 7 miles. But if a man ahontd cumpace it by the 
very rootea, and depe ahore would mount to a ID miles. The soil is some- 
what stony ; and the ahore rery rokky. 

" The isle ia fruiteful of corn and gresse and hath plenty of sheepe. 
Ther be at thia present tyme about a 80 housis in the isle. 

"Ther hath been almost as many mo, aa it apperith by the mines. 
Ther is bnt one streat of houses, in the Isle the residew be eparkelid. Ther 
is a csitelet or pile not far from (the) streate, and is set on a high rokke, 
hard by the as diffes, a little shove the Est end of the cherch. The 
paroche cherch, that is but one at Ibis tyme in the isle, is longe, and sum- 
what low buildid in the hangging rooU of an hill by the shore. This 
:h and paroche is about a mile dim — to go the next way to it from the 
Kinges new castelle, in the isle ; and to go to it by cumpace of the shore it 
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period, though at one time it wsa probably separated from 

land. I'he blue clay on wMch the shingle haa accumulated 

having beon a reef or ahallow bank, served to arrest the pebbles, 

which, but for this obstruction, would have been driven farther to 

leeward. 

The CheailBank is an example of the sea pioduciog a barrier to 
1 progress — the destruction of one part of 
coming the means of protection to another portion. It effectually 
checks the heavy waves of the Atlantic, which would otherwise 
encroach on the land behind and probably sweep away the shingle 
on which Melcombe is built. 

The Fleet, a narrow arm of the sea that separates the Chestl 
Bank from the mainland, is the necessary result of a bar thus 
thrown np, which, by preventing the escape of land-springs from the 
shore behind, forms an inner channel, the level of which with the 
outer sea is preserved by the aurplus water percolatiog through 
the ebingle. Weeds, on a fiat shore, are not unfrequently thrown 
up in the form of a ridge, leaving a lagoon or inner belt of water 
on the land side. 

In a short paper, contribnted to the ' Geological Magazine ' (Oct. 
1869) by Messrs. Bristow and Whitaker, the existence of the Fleet 
is thus esplained.* Originally the Chesil Bank was beached up 
against the land; the streams from which, having a tendency to 
flow southwards on reaching the coaat, wore away the land behind 

is 3 miles, or more. Sum ssy that in tymei past, ther wai another 
psTOcbe cbirch in the isle ; bnt 1 there lemid no certeate of it. There be 
very hv or utterly no trees in the isle, Having the elinea abont the thirch. 
There wold grow more, if they were ther plantld ; yet is the isle very 
hlete. The people bring v 
They breune also cowe du 
people of the iile Ijve mot 
(iihlag, 

" The people be good there in si jugging of stouTs, and dbb It for defence 
of the isle. The people ther be politique iaough in Helling their com- 
modities, and sumwhat HTaritiose. The personage sette in the high streat 
ii the beet hailding in the iele. The biehop of Winchester is patroae of * 
the chirch. The isle ii the Kingea ; and mnoh of the land theie is holden 
hy .... of hym." — Leland'e ' itinerary,' vol. iii. pp. 66, 67. 

• The woodcut from this Paper (Fig. 57), from b (ketch taken by Mr. 
Brialow, hns been obligingly lent by Dr. H. Woodwnrd, F.G.S,, " 
the ' Geological Magaiino.' 
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the beach, and made an outlet for the combined streams. Where 
there is no stream the beach remains united to the land. Ancient 
maps show the Fleet to have been much wider than at present. 

Whence is this mass of shingle derived f From the bottom 
of the sea-offing? Trawlers who dredge the West Bay report 
it to be free from pebbles. From Portland? That would 
imply that they travelled against the prevailing winds, in a 
direction contrary to that of the waves; moreover, with the ex- 
ception of some portions of flint, the Portland beds are calcareous, 
while the pebbles of the Chesil Bank are chiefly silicious.* The 
materials forming shingle beaches, which in most instances are 
derived from cliffs at no very remote distance, travel in a given 
direction. On both sides of the Channel this is from west to east,t 
and is the result of the preponderance of south-westerly winds, both 
as regards* their duration and force. If a groyn or other projection is 
erected on the south or south-east coast, the accumulation of shingle 
is on the west side of such a barrier.J To effect this result it is 
not necessary that the prevailing winds should blow in a direction 
parallel to the coast ; any wind which strikes it, however obliquely, 
will exert a force tending to impel the shingle in the same 
direction. 

Of the pebbles composing the Chesil Bank chalk-flints are the 
most numerous. A white semi-transparent quartz is identical with 
certain unrolled flints found in the valleys of Chideock and Char- 
mouth. Others have been traced to the Cretaceous Beds between 
Lyme and Sidmouth ; some, of a different character, to Budleigh- 
Salterton, and others to Aylesbere Hill, whence they were brought 
down to the coast by the River Otter, The sandstone and older 
rocks of Devon have supplied porphyry and variously-coloured 

* Silicious pebbles are so hard and crystalline that the point of a knife 
makes no impression on them, while marbles and other forms of limestone 
yield to that test. Sulphate of lime (Selenite, Gypsum, &c.) is sufficiently 
soft to be scratched with the nail. 

t It deserves notice that the raised beaches at the entrance into Torbay 
— at Slapton, and on the coast of Cornwall, as well as those on the other 
side of the Channel, around Cherbourg and the Channel Islands, indicate 
that their materials while in process of accumulation travelled in a direc- 
tion from East to West, the reverse of the present movement. See 
R. A. C. Godwin- Austen, * Quart. Journ. Geol. Soc.,' vol. vi. p. 69, and 
vol. vii. p. 118. 

^ < On Sea Beaches,' < Philosophical Transactions,' 1834, p. 568. 
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jaspers; and the wrecks of vessels may have contributed other 
varieties. Though these data indicate the sources whence certain 
portions of the beach have been derived, the rate of supply from 
them is not sufficient to account for the formation of a deposit of 
such magnitude. The sea produces little effect on older rocks ; the 
Chalk which furnishes the flint is of a more yielding nature ; but 
even there the waste of cliff is comparatively inconsiderable — 
scarcely more than sufficient to supply flints enough to make good 
the loss occasioned by attrition and removal. 

If causes now in operation are admitted to be inadequate, and 
we are to look for other agencies, the view taken by Dr. Buckland 
appears not improbable. He supposes that the diluvial waters 
which excavated the extensive valleys intersecting the coast at 
Abbotsbury, Chideock, Gharmouth, &c., swept their materials into 
the bed of the British Channel, whence they have been drifted into 
their present positions by the influence of the prevailing winds 
blowing from the south-west.* 

It has been noticed that the largest pebbles are towards Portland, 
the leeward extremity of the Bank. Had the reverse been the case, 
possibly the fact would not have been discussed, as it might be 
supposed that the smallest pebbles would travel farthest, or that 
those which had travelled farthest would be worn down to the 
smallest size. Some consider this circumstance to be due to the tidal 
action of the sea, others to the velocity of the waves, increasing 
gradually from the south-west to the north-east (the direction of 
the beach), and therefore that the size of the pebbles thrown up 
would be the largest where the force of the sea was greatest. Sir 
John Coode is of opinion that large pebbles, from offering a larger 
surface to the power of the water, are more easily moved than 
smaller ones. Their occurrence at the summit of the Bank results 
from the force of the advancing wave being greater than that of the 
retiring wave, in the same manner as on a sandy shore the heavier 
substances may be observed to be thrown up the farthest, because the 
wave by which they were lodged, in consequence of being dispersed 
or divided into spray, returns to the sea with diminished force.t 

* ' Reliquiae Diluvianse,' p. 246. 

f If two corks, one of which is weighted to sink to the bottom, be 
thrown into the sea, the floating piece keeps its distance from the shore, 
while the weighted one will be thrown upon the beach. — Godwin- 
Austen, * Quart. Journ. Geol. Soc,,' vol. vi. p. 75. 
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The position of the shingle lying within reach of the waves 
undergoes considerahle modification according to the direction 
ana force of the sea, the motion thus imparted to the shingle 
being either a destructive, an accumulative, or a progressive 
action. As an illustration, Mr. Palmer watched at Dover, 
during a gale of wind, the rate of succession which exhibited the 
destructive and accumulative action in their smallest degree, and 
observed that when ten breakers arrived in one minute, the 
destructive action was but just evinced, and that when only eight 
breakers arrived in the same period, the pebbles began to accumu- 
late; which harmonised with other observations he made else- 
where.* Sir J. Coode considers "seven or any less number 
of waves per minute as inducing the destructive action, and 
nine or any greater number in the same time the accumulative 
action." 

During a strong S. to S.S.W, gale the waves rolling in from 
the Atlantic are of such magnitude and force as is seldom witnessed 
on other parts of the coast. It is stated that in the gale of 
November 23, 1824, a sea-going ship was by the force of the waves 
lifted over the Ohesil Bank from the West into the East Bay. The 
facts which came under my own observation were these : The sloop 
' Ebenezer,' of about 50 tons, was driven high up on the Bank, and 
afterwards drawn over by channelling the Beach to the other 
side. 

Since the publication of Sir John Coode's paper others have 
been written on the subject in various scientific journals, of which 
the most important is that by Prof. Prestwich, entitled " On the 
Origin of the Ohesil Bank, and on the Belation of the existing 
Beaches to past Geological Changes independent of the present 
Coast Action *' (* Proc. Inst. Civ. Engineers/ vol. xl. p. 61, 1875). 
The Authors of the various papers referred to agree in the main 
with the views held by Sir John Coode, but the increased atten- 
tion which has been given to the Eaised Beach at Portland Bill, 
introduced a new element in the discussion. "At a distance of 
25 miles south of the Ohesil Bank, and parallel with it, is the 
contour line of 30 fathoms, and the line of 20 fathoms passes 
within 6 mil(*s of the Bank, and only 1 mile from the south 
end of Portland, while the line of 15 fathoms extends to within a 
mile of the shore off the northern portion of the Ohesil Bank. 

♦ * Philosophical Transactions,' 1834, p. 271. 
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This leads, during storms, to the inset of a very heavy ground- 
swell, and causes the waves to break on the Bank with great vio- 
lence " (p. 75). The probability of this ancient Kaised Beach 
extending from Portland Bill to l^orquay and Dartmouth being 
conceded, Prof. Prestwich considers that the Chesil Bank was 
formed from shingle derived in part from the Southern end of 
Portland, but mainly from the submerged portion of the beach spread 
over the sea-bed of the West Bay, adding '' that in this ancient 
beach there was a store amply sufficient." Further that this 
shingle is *' deflected northwards by the influence of the Eace, and 
thrown up during storms on the south end of the Chesil Bank," 
where, exposed to the prevalent wind-waves from the south and 
south-west, it gradually travels towards Bridport. " To the great 
accumulative power, and small propelling power thus exercised 
.the large dimensions of the Bank and the great wear of the shingle^ 
as it slowly travels from Chesilton to Abbotsbury, are probably 
due.'* 

Prof. Prestwich's conclusions are summed up in the following 
propositions : — 

1st. That the shingle of the Chesil Bank is chiefly derived from the 
materials of the '^ raised beach," of which a remnant still exists in situ on 
the Bill of Portland, and partly from the harder beds of the Portland and 
Purbeck formations of that island. 

2nd. That the storm-waves, in conjunction with the tidal current, drive 
the shingle of the old beach from the bed of the Channel on to the 
southern end of the Chesil Bank, whence it travels by the agency of wind- 
waves in a north-westerly direction towards Bridport Harbour, at the other 
side of which the shingle travels in the opposite direction, or from west to 
east. 

3rd. That the growth of the Chesil Bank has been from south-east to 
north-west, under the influence of the two above-named forces. 

4th. That the shingle of the "raised beach" itself was formed of 
materials which had travelled direct from the coasts of Devonshire and 
the adjacent parts of Dorset, eastward to Portland. 

The discussion of this paper, which occupied the whole of three 
evenings, was sustained by the Author, Sir John Coode, the 
Astronomer Hoyal, and other distinguished members of the Institu- 
tion, and excited considerable interest. 

Adversely to these conclusions. Sir John Coode observed, that 
" One important point had come under his observation a few years 
since, viz., the tremendous transporting power which came into 
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play upon the shingle on the long stretch of beach between 
Bridport and Portland during the prevalence of the heavy surf, 
following the subsidence of S.W. gales. By a series of observa- 
tions in the locality, extending over several years, he had ascer- 
tained that of every eleven heavy S.W. gales, ten terminated 
by the wind * flying up' rapidly by W. to N.W. and N.N.W., 
and then subsiding. This state of things always resulted in 
the changing of the direction of the breakers near the shore, and 
so deflecting them in a distinct south-easterly direction, as to drive 
the shingle along the coast from Bridport and Burton towards 
Portland." 

The many curious relics that have, at various times, been here 
thrown up from the sea, invest the Ghesil Bank with an antiquarian 
interest. Coins of gold, silver, and copper, of ancient, mediaBval, and 
modem date, are of frequent occurrence. Of ancient coins, those 
of the Eoman Empire are the most numerous, especially the ** third 
brasses " of Constantine. The occasion of their being found is only 
after a continuance of ground-seas, when the waves, receding in rapid 
succession, produce a downward current, scouring away the shingle 
and exposing the blue clay (Kimeridge) beneath. During the 
prevalence of a ground-swell there is but little wind, and the waves 
approach the shore at, or nearly at, right angles. At times the 
ground-sea continues for several days, when the shore is thronged 
with persons searching the clay exposed by the receding waves. On 
such occasions coins have been collected, and rarely, antique rings, 
and seals, plate, silver, and even gold ingots,* with otiier relics 
which have survived the destruction of vessels wrecked on the beach 
of this much-dreaded bay, and offering melancholy and singular 
evidence that the mariners of ancient as well as modem- nations 
have here alike found a watery grave. A winter rarely passes 

'*' Almost realising the dream of the Duke of Clarence : — 
^* Methought I saw a thousand fearful wrecks ; 
A thousand men that fishes gnaw'd upon ; 
Wedges of gold, great anchors, heaps of pearl. 
Inestimable stones, unvalued jewels, 
All scattered in the bottom of the sea. 
Some lay in dead men's skulls ; and in those holes 
Where eyes did once inhabit, there were crept, 
As 't were, in scorn of eyes, reflecting gems, 
That woo'd the slimy bottom of the deep, 
And mock'd the dead bones that lay scattered by." 
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without the Chesil Beach being the scene of some disaster.* A 
change of wind or turn of tide restores the shingle to its place, and 
covers this storehouse up again. 

High up on the Bank after a storm may be collected many of 
the deep-water kinds of Zoophytes, Corallines, Algae, viz. : — 

Antemdaria, Qorgonia^ Plumularia, Seriularia, TuhtUaria, Seal" 
pellum vulgare (rare), Lepas anaH/era (common Barnacle) in 

* A Spanish Galleon was known to have gone down many years ago 
near Chesiiton. 

Nov. 1795. — ^A fleet under Admiral Christian, endeavouring to reach 
Torbay, encountered a gale in the West Bay, which drove a large number 
of transports on shore, when 1000 persons were supposed to have perished. 

March 27, 1815. — ^The * Alexander,* from Bombay to London, with 
passengers and troops, was during the night driven on the beach opposite 
the village of Wyke, and all on board perished, excepting four lascars and 
one woman. 

Nov. 23, 1824. — During this memorable gale, a large number of vessels 
were embayed and lost. 

Oct. 1839. — In a gale of great violence, nine vessels foundered or were 
driven on the beach between Portland and Abbotsbnry, with the loss of 
all on board, excepting one ship of 500 tons which was thrown in on the 
top of a wave high on the bank. 

Nov. 25, 1872. — The * Royal Adelaide,* a new iron ship, with passengers 
for Sydney, was wrecked on the beach near the Ferry Bridge. For the 
first time, the rocket apparatus was successfully applied, under the direc- 
tion of Capt. R. y. Hamilton, of H.M.S. ^ Achilles,* all but twelve per- 
sons being rescued. The gale was one of great violence. The noise of the 
breakers and that of the recoiling shingle made it impossible to carry on 
conversation. Being night increased the confusion. Tar-barrels were 
ignited to illumine the shore and give hope to those on the wreck, to whom 
the scene was, as described by the survivors, one of great terror, 

A crowd had assembled on the beach whose uplifted faces were made 
visible by the weird light of the flaming casks, added to which was the 
excitement when the basket returned for its living freight. The dread 
of being first pulled through the successive seas that rolled from the 
wreck to the shore, made many prefer to meet their end rather than 
encoimter so terrible an ordeal. 

A large quantity of watches, jewellery, and plate was on board as cargo, 
and passengers* baggage, but how much of this has been recovered will 
never transpire, as persons known to have such property in their possession 
would either be dispossessed of it or brought under the coDditions of recent 
legislation. A portion of the ship*s framework still remains submerged, 
where it interferes with fishing-operations. ' 
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masses, Lepas anatifera and L, /asictdaris. It is the only known 
habitat on the British Coast of an elegant species of Girripedia — 
Acasta Montagui, found nestled in sponge. Capsules of Biiccinum 
undatum (Whelk), and numerous ovaries of Fishes, seed-vessels, 
and other vegetable products of the West Indies and Northern 
America are drifted across the Atlantic and are found on the shore. 
During the fishing«season some of the rarer and exotic species of' 
fishes are captured, among which the following may be named : — 

Bdkenoptera rostrata, (Fin Whale.) 
Sqimlus glaums^ L. (Blue Shark.) 
Carcharias wipes, Cuv. (Thrasher.) 
Sqv^tina angdusj Dum. (Monk-Fish — Angel-Fish.) 
Torpedo vulgaris, Yarrel. (Electric Ray.) 
Thynnus thynnus, L. (Tunny.) 
Orthagoniscus mda, Gtiuther. (Sun Fish.) 
Cydopteras lumpus, Giinther. (Lump Fish.) 
Capros sanglier, Gunther. (Boar Fish.) 
Lophius piscatoriuSj Giinther. (Angler, Fishing Frog, or 
Sea Devil.)* 

The Bank is from various causes both exciting and attractive. 
Duriug a gale from south to south-west, waves from the Atlantic 
are here arrested, and break with such force that no ship, receiving 
them broadside, could escape destruction. If the gale should sud- 
denly cease a ground-sea follows, when the whole line of beach 
within reach of the waves is set in motion with a recoiling action of 
the pebbles, the grinding of which produces a loud rumbling noise 
that can be heard many miles distant. In calm weather the Bay 
wears the opposite aspect, as then only a gentle ripple falls on the 
shore. 

Portland, like many other isolated spots, has a fauna and flora of 
its own. *' Of the 510 recorded species of spiders known to inhabit 

* Hutchins makes a curious contribution to the Natural History of the 
Chesil Beach : — 

*^ June 1757, a mermaid was thrown up on the shore between Portland 
and Burton, thirteen feet long. The upper part of it had some resemblance 
to the human form, the lower was like that of a fish ; the head was partly 
like that of a man, and partly like that of a hog. Its fins resembled 
hands; it had forty-eight large teeth in each jaw, not unlike those in 
the jaw-bone of a man." — ' History of Dorset,' vol. i. p. 338, 1st edition, 
1774. 
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Qreat Britaia and Ireland, 382 have been fnuod in Donietahire, of 
which number 17 are peculiar to the lale of Portload— so iiir at 
least BB Groat Britain ia oonoenied — and of these three have not aa 
yet been found anywhere else." — ' Spiders of Dorset,' by the Rev. O, 
Piokard Cambridge, M.A., &c. 

In the " List of the Lepidoptera of Portland," ■ by C, W, Dale, Esq., 
280 BpiKiie« are enumerated, many of which are rare iu Britain, and 
some hitherto not found out of the Island. 

Id addition to the catalogue of Plants peculiar to Portland and 
tiie Chesil Bank, I have it un the authority of Sir W. C. Modlycott 
that it has oeveral kinds of Mosses and Lichens that are not reoorded 
as from any other part of Great Britain. 



AGATES. 

A description of tlie Chesil Bank would bo incomplete withoui 
Bome account of tlie conslitucnt character of the pebbles of whica 
it is composed, especially as stones other than those found on the 
Bunk are reputed to be such. Aa already stated, variously -cotoured 
flinta from the neighbouring cretaceous beds form the bulk of the 
deposit, added to which there is a sprinkling of Jaspers, Mosa 
Agates, Corals, and Madrepores of the Devouiau and older rocks, 
but which are scarce towards Portland. 

The Agates so largely sold in this country of lale years are chieQy 
derived from South America, though frequently referred to the 
localities where they are offered for sale. Thus, pebbles taken from 
the sea-shore at our watering places, as well as in cert^n niounlain 
districts, are, if taken to some lapidaries, metamorphosed into 
Topazes, Onyxes, &c.t A brief history of the Agate trade may not ■ 
therefore be considered out of place. , 

At Obersiein, a small picturesque Gorman town near Saarbrttok, 
recognised from the railway by a little church cut out of the rook 
in the face of a precipice, is a centre of this modem industry. The 
region in which it is situated cousists chieily of mountain massas of j 
unygdaloidal Melapbyres, traversed by fissures, containing Agata [ 
and Amethyst-geodi-s — at one time in great abundaucc. These, I 
however, failing near the surface, roadways constructed to reacli 

■ 'Proc Nut, Hilt, Soc. of Dorset,' toI. for 1B77, p. 53. i 

f Thit ii not intended to apply to (he mou-agatea and other beautiful' J 

ttonei found OB miny parti of the Engliih Ciuat, and ia Scotland. 
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greater depths were employed ; but the supply from this source has 
now ceased." 

Being favoured, also, with water-power derived from the Bur- 
rounding hills, the cutting and polishing of the Oberatein A^tes 
becama in the fifteenth century the amuaemtnt of the resident 
nobility, which within the present century has developed into & 
lai^ and important trade. A few years since, it was feared that 
the rapid exhaustion of the raw material would bring the industry 
to a close. At this crisis the trading community of Oberstein, and 
Idar, the adjoining and now the mare important town of the two, 
despatched a scientific expedition, which, after a lengthened search, 
found in Paraguay Agat^^-geodes suited to their purpose in such 
ftbuudance as to be shipped for ballast. These are now imported 
and sold by auction in Idar at pricea rangiug&om U. to nearly 1001. 
per cwt. Some are in the form of geodes and others of stalactitic 
chalcedony, a variety of milk-white quartz dopoaited in layers or 
bauds, which, being more or lass absorbent, assume under chemical 
treatment a dark-brown or chocolate colour, while others take up 
the red tints of camehan ; and in the most valued stones, where 
the layers are strongly contrasted, the effect is to produce alternate 
black aD<) white bauds resembling those of the onyx. The colour- 
ing is effected by the ^ates being fiist soaked in oil, and then in 
sulphuric acid, which carbonises the oil, and leaves the laniiuiB 
that are most cellular brown or black. The intensity of the 
blackness depends upon the quantity of carbon absorbed. Honey, 
or a syrup of sugar, is sometimes employed as a substitute tor oil. 
To produce the red colour of the cameiian a preparation of iron is 
used, and for llie imitation of lapis lazuli two or three processes 
are employed, one being the use of an ammouiaoal sulphate of 
copper. Of late years numerous other tints have been produced. 

Whatever imposition may be practised in the sale of agate articles 
out of the country, there is none on the part of the lapidaries and 
merchants of Oberateiu and Idar, than whom there is not a more 
honourable class. The artificially coloured stones are sold as such, 
and for the purposes to which they are applied are not considered to 
be of less value. Agate articles that are here produced in countlen 
numbers find a market in all parts of the world. Nearly the whole 
of the male population are engaged in the various operations thut 
An excellent account of the Agstes snd Agate Workings of Obenlein 
given by Hr. F. W. KndUr, in ' Poii. SoL Rev.,' H. 8., vol. i. p. 3». 
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arise out of the trade, to which cameo-cutting has, since the war 
with France, been added. The prosperity of the industry thus 
developed may be seen in the superior class c^ houses and the air of 
respectability that prevails in Idar, where the polishing-mills are 
situated, and the principal merchants re«de.* 

Eeferring to the modem practice of colouring Agates artificially, 
the late Prof. Noggerath, of Bonn, considered that all the onyxes of 
the present day are the result of the above treatment, and there is 
good reason to believe the same to be true of many of the ancient 
ones. In confirmation of this view, see a chapter on gems la 
* Chambers's Edin. Journal,* Nov. 1855, for authenticated instances 
of stones of fictitious character having been sold for costly gems. 

The Egyptians more than 3000 years ago succeeded in counter- 
feiting precious stones. Pliny says, " They succeeded so completely 
in the imitation as to render it difQcult to distinguish false from real 
stones," and considers the art to have been a far more lucrative piece 
of deceit than any other devised by the ingenuity of man (Pliny, 
chap. 37). And again, in writing of fraudulent practices (chap. 93), 
he says, ** yet how many sorts of gems there be still so painted." 

One other fact in connection with other frauds may be worth 
recording. Upper Egypt is known to yield agates, though of a 
different kind from those of South America, and less abundant. 
Travellers from Europe passing through that country purchase 
the American for Egyptian specimens. From personal knowledge 
1 can state the same with regard to Palestine and Greece. 

Agates are usually found imbedded in igneous rocks, or as loose 
nodules set free by the decomposition of the matrix. The erupted 
matter appears to have originally assumed a vesicular texture by 
disengagement of gas or steam, the viscous nature of the molten 
rock preventing the collapse of the walls of these bubbles. Into 
the cavities thus formed, silicious solutions were ultimately intro- 
duced; and from these solutions the silica was slowly deposited, 
layer upon layer in regular sequence, as a lining on the interior of 
the cavities. By variations in the character of the solution, the 
deposits were sometimes in the nature of gelatinous chalcedony and 
sometimes in that of crystalline quartz; thus producing the dif- 
ferences in the concentric layers which enter into the constitution 
of an agate. Most of the South American agates, which are now 
so largely cut and polished in Germany, are found as pebbles in the 



* i 



Quart. Jour. Geol. Soc' (1848), vol. iv. p. 209. 
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1 beds of rivera ; the old lava which formed the enclosing rock having 
I anffured decomposition and set free the hard sillcious nodulea. 

The other principal centre for cutting sod polishii^ stones Is at 
\ Ekatericehui^ (West Silieria), but liere the stones are of a more 
I ODStly character than those worked at Idnr ; are not artiQcially 
I coloured, and are confined to the produotiona of the conntr;, and 
I include Sapphire, Topaz (Siherian Diamond), Beryl (Aquamarine), 
I Emerald, Kock Crystals of various tints, Amethysts, Rhodonite, 
I Malachite, Tourmaline, and Jaspers in endlesa varieties. Mnoy of 
I these, cut by the natives, and artistically grouix^ iu imitation of 
I the fruits of Siberia, are remarkable ns works of arc. 

At the goveraraent factory of Ekaterinebui^ I saw (May 1883) 
I ■ block of Rhodonite of 90 tous weight about to be operated on. 

FOSSILS. 
So many popular errors exist in relation to Geology that thoss 
I who study ic for the first time will have much to unlearn. For 
t example, until a comparatively recent dat^ tlie pruscoce of fossil 
1 organisms in elevated districts, such ad the Isle of Portland, wa^ 
I ascribed exclusively to the effects of the Noachian Deluge ; whereas 
low shown, beyond any reasonable doubt, that the vario\i.s 
animals, so found, lived at the time when the particular strata 
e deposited in which their fossilised remains now orcur. The 
I present position of the beds is due rather to the rise of land than 
I to the lowering of the waters. 

Fossils often being the only means at hand for identifying 
I strata, a knowledge of them is indispensable to those who would 
nise a formation from its fossil contents. Such a huowledge is 
I also necessary for determining whether a formation be of marine, 
freshwater, or tarrestrial origin, as well as the conditions attending 
their deposition, such as depth of water, approximate temperature, 
and other data alike essential, in order to arrive at a correct inter- 
pretation of geological phenomena.* Thus, certain genera of recent 

But to this the Caspian offers a remarkibU eiceptiou. Tiiis inland 
. of Bbaut 370 miles ia length, is ulttaratUTDtiaatDwardi the lautbern 
L utninitf and where it abonads with mHriae aainiui life. While the Volga, 
' irgest of Eurupeui livurs, emptira itself into the Dorthera end, there 
I - wtibliahiag conditions favourable to the existence of freshwater animals. 
I Singular modiflcttiDos of strDLture have icsiilted from this mingling of 
I Mlt Bud fresh water. 
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moUuaca odIj tlirive in places where tliej are QDCOvered at the 
falling tide; others exist only in doop water; while some, not 
adaptable to either esclngiveiy, require for their exiatencB salt 
with occaaiocal inlets of fresh water or vice versa. 
The origin and diatrihution of species, whether of ancient or recent 
fomiB, has engaged the attention and study of most eminent natn- 
ralists, whose varied opinions may be resolved into two propositions : 

1. " Every apeciSc form is conceived to have sprung into bcaiig at 
a certain jnint on the globe at a definite epoch of time " (Prof. John 
Phillips), thus giving a birthplace in time and space for each 
epecies, or it may be genus, and Assigning to each, within certain 
limitations, a, permanent character, the extent or range of euch 
variation being the point where naturalists would differ. 

2. " That all forms of life in the past, present, and those that may 
follow, originated from one or more rudimentary types, having the 
quality or power of self-development.' This theory of progresmve 
development or "evolution," according to the views of some of its 
advocates, admits of no limitation.* 

In support of this latter view, it is contended that, from the first 
appearance of organic life on the globe, there has been a continual 
advance from a lower to a higher type (though subject to the 
possible discovery of veitebrated animals in older formations). 
Our increased knowledge of fossil animals and plants, which, as 
regards Great Britaiu, have been tabulated by Prof. John Morris 
and Mr. Gtheridge, tihows that all the species, and a great part of 
the genera, of the more ancient rocks have become extinct Of the 
numerous forma of Cephalopoda of the Palawzoic and later forma- 
tions, the only existing member is the Nautilus of the Indian 
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I Ocean, which, like its predeceasors, seems destined nltiniately to 
I disappear. One of the few surviving tjpes is that of " Lingula," 
vwhich, being found in (he Silorian and Canshrian roclis, etiU has 
1 its living representative in the Indian and Pacific Seas, while the 
I Teiebratulidie,* witli nearly an equally loDg tice of ancestry, and 
I furnishing a greater number of species aud individualii than any 
Jtither Family of MoUnsca, is now represented by not more than 
\ 100 speoies. No " Graptolitea " have been found in rooks later than 
those of the Silurian age; nor " Trilobites" later than the Carboni- 
ferous; nor " Ammonites" iu rocks of more rececit age than those 
of the Cretaceous peiiod. 

In the year 1822 the recorded number of species of organic 

remains found in Great Britain amounted only to T52. Up xo the 

year 1874, the number, aa computed by Mr, Etheridge, was ISiET^.t 

When it is considered how the unmber of known fossils is ever 

angmenting, and moreover almost tho whole of these are of animals 

I that live in water, and further that it is only under favourable con- 

[ ditions animal remains are preserved, it will be seen how incomplete 

I is the record of past life. For example, all that ia known of certain 

I gigantic animalB of the Triaeeic and some other of the older rocks 

I ve the impreuiom of their footsteps, the most remarkable of which 

I are tJie tracks of Brontotoum observed on the sandstones of the 

K Valley of the Connecticut, the length of whose stride measures sis 

nine inches. These footprints are said to be in " untold 

[ thousands," scattered over vast areas, yet not a bone or atight of 

[ their remains have been discovered, excepting a fragmentary 

i skeleton of one of the smaller forms.} Though each formation is 

I characterised by its peculiar fossils, some species pass upwards into 

I the Bucceediag beds, and of these the lower organisms are the last 

I to disappear, and consequently have the greatest geographical a» 

I well as vertical range ; but the greater the break or disparity of any 

I two formations, tho longer would be the intervening period. 

* The Clus '' Brachiopoda " diSerJi from other molinacB in having aa 

temnl c&lcsreDus framework or ikeletoo, and a prominent henk, throQgli 

' which a muscular ligament peiiiei, by which the shell is attscbed to same 

I other object. Nearly two thousand toseil species have been describeJ, and 
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F Kclcj situations. Two species, vix. Argiopt ciitetlala and A. tapmla, a 
I Jbuod in the West Bay, off Portland. 

t' Past and Future of Qeology,' by Prof. Prestwich, p. 21. 

I ' Hoiley's American Addresses," p. «. 
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Important considerations are involved in the existence of the same 
species in many places, and in districts far remote from each other, 
taking for examples formations such as the Oxford Clay of England, 
Moscow, and South Africa ; and if the doctrine of ** specific centres 
of creation ** be held, the time demanded for their migration to these 
vridely-separated areas must have been immense. As the contem- 
poraneity of such distant deposits cannot be strictly defined. Prof. 
Huxley proposed the term '' homotaxis," that would iDclude the 
notion of time or contemporaneity, and express only similarity 
of order and serial relation so far as being within the same great 
epoch, and not of " synchronous origin." * 

Example, — Supposing that at some future geological period, 
when the ocean bed of European Seas is raised to dry land, the Cn^ 
of Suffolk were compared with the remains found in the present 
European or Northern Seas, because many species were in common, 
it would be said they were contemporaneous. 

FORMS OP PETRIFACTION. 

Fossils formerly included not only the fossilised remains of 
organised bodies, but also minerals, ancient pottery, and all other 
relics dug out of the earth, but the term is now only applied to 
remains of animals and plants. These, though generally penetrated 
by earthy or mineral matter, are not necessarily so. In some 
instances the original shell or bone has undergone but little change 
of structure, Avhile in others there has been an entire substitution 
of parts. The following will be found to include the various 
conditions under which fossils are preseiTed. 

1. Where the constituent parts remain the same, without having 
undergone any other change than that resulting from decay ; as, 
for example, shells of comparatively recent date, cavern-bones, 
elephant, and other diluvial remains. 

2. Where the substance has become carbonised, as is the case with 
common coal, jet, and lignite. 

cf. Where the original shell or bone has been replaced by some 
earthy or mineral substance, determined by the chemical nature of 
the stratum in which the body is imbedded. In the harder rocks, 
carbonate of lime,t sometimes silica or flint, is substituted for the 

♦ * Quart. Journal of Science,' 1865, p. 622. 

f Most Shells are mainly composed of carbonate of lime ; Bones of pAo«- 
pfiate of lime. 
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original slioll. In clayey bads, where iron pyrites is diffused, the 
original Bubstaace is I'requently replaced by sulphide of iron. 
Fnstiils in this coadition have a brassy appearance aad a metaUic 
lufitre. 

The ' Bulletin of the Geological Society of France' (1879) gives 
A descriptioD of an Aiumoiiite of silver, fuund in a, silver-mine at 
Caracoles, in South America, with other Ammonitea of the species 
^iaitilis, anA perarmatiie (Uxfordien.) not thus mineralised. The 
specimen in question bad ita original substance entirely replaced by 
Chloride of Silver. 

NotwithBtamling these changea of particlea, the original structure 
of the shell or plant, however delicate it may have beea, is frequently 
preserved. 

4, Caets. — Where the shell itself has disappeared aTid left only a 
hollow, as in the screw-stone and other fossils ol thu Portland roach- 
bed. In these the shell baa entirely disappeared, each particle, as 
it was gradually dissolved and carried away, having been replaced 
by one of calcareous spar, derived from the limestone iu which it was 
imbedded, until ultimately a facsimile was produced of the original 
shell. This iu ita turn was subsequently carried away iu solution 
by tbo percolation of infiltrating water, leaving only a hollow cast 
or mould of the shell. Though the dissolving away of ibe shell has 
left a vacancy, the outer surface beara the impress of the external 
form of the shell, by means of which the species may be ascertained. 

Dr. Borby ooaaiders that the difference In the state of the preser- 
Tation of fossils is according as they were originally composed of 
Calcite or Aragonite.* 

Calcite shells of which the genera Qryphcea, Ostrea, Peraa, 
ISylUia, and Brachiopods are the most abundant, by resisting 
dMntegratioOi retain their original structure ; while in the case of 
those in which there is a large portion of Aragonite the shell is 
removed and represented by casts, as in the Trigonia, Gerifhiuta, 
and other Aragonite sheila of the OoUte. 

Another large and important class of fossil remains are those of 
Plants, of which in some cases the bare impressions only are pre- 
served, though sufficient Co diitermine their generic, and sometimes 
even their specific forms. 

A form of fossilisation occurs in the shaty beds of the Oxford and 

■ AFBgonite difTurs from Calcite hi iti greater hardnsas, and in containiag 
o 4 per ceat. of oirbsoate aC atiantia. It has also a ditrflraut clesrnge. 
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Kimeridge series, where the harder parte of the shell have distp- 
peared, and the internal and naoreouB portion only is preawed. 
Foot-traoks of extinct animals, and impreiBionB of nun-d^pa of an 
andent world, are also included in the term fossil rematns ; as abo 
Meteorites found in stratified deposits, and which most conseqiiently 
have ftJIen during a former geological period. To these may also be 
added FulgurUes^ a term applied to certain appesiunces in ancient 
strata, caused, it is supposed, by lightning^ and hence called yW2 
lightning ; as, in the same manner, particular cracks considered due 
to the sun's rays, have been metaphorically tenned snn-cracks and 
fouU tunshine. Fulgurites also include a aingnlar prodnct of li{^t- 
ning, vitrifying dlidous sands, as in Sileeia» where it inodnoes a 
tubular aggregation of particles, penetrating the surface to the depth 
of one or more feet; such tubes or pipes not being fusible hj 
artificial heat 



Dbscbiption of Fossils found nr tbb WxmouTH St&ata. 
Ammonites {Comu Ammanii of M authors). 

A wide-spread and fioniliar fossil, named after Jupiter Ammon, 
from its supposed resemblanoe to the horns with which the head of 
that Deity was represented to be crowned. Early writers refer to 
them as fossilised rams' horns, others as coiled snakes* in a stete of 
petrifaction. 

The legend runs that the good people of Whitby having besought 
St. Hilda, that the snakes might either be destroyed or rendered 
harmless, she prayed their heads off, and their convermon into stone. 
This belief may have given rise to the popular notion that an 
ammonite in a perfect state must have a head ; and the inquiry for 
such has led the Portland quarrymen to carve the termination of the 
last whorl into the resemblance of a snake's head.t Such pnfeet 
specimens may be had fw a few shillings. To correct thia error it is 
only necessary to state that the ammonite is not the animal hut the 
shell which it inhabited, the former (a soft mollusc) being incapable 

"^ This idea is embodied in the following lines from 'Mannion *c 

**■ Of thousand snakca, each (ne 
Was changed into a coil of stone. 
When holy Hilda prayed." 

t Better known to the qnarrjmen as coiled and petrified Cobmt Eds. 
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of {oVBetTatiim. These iatereatiag foBsils are found in rocks of tbe 
Becondarf period in all parts of tbe globe, first appearing in tbe 
Trias acd tenoinBitiDg with the Cbalk. Though of marine origin 
ammonitee have been met with on the Himalayan range of moua- 
foioB, at a height of 17,000 feet above the level of the sea. Above 
300 species are recorded from the British strata alone, varying in 
■lEe from leas than an inch to more than three feet in diameter. Tha 
AmmoniieB giganleiis found in the Isle of Portland attains this latter 
Bce. The example now before me measures 38 inches aoross, 

A fosail, AjityehuB lotus, snppoaod to have been a bivalve shell, 
was named on that supposition TrigoneTlitet, until the late Dr. S. 
Woodward discovered ils true relation. It is now regarded as the 
DperculDm of tbe Ammonite, which, closing the outer chamber, 
served to protect tbe soft body contained within the shell. 

Some naturalists considered the ammonite to have been an 
internal shell, i.e. enveloped by the animal. This opinion was 
partly founded on the size of the outer or last chamber, which bore 
too small a proportion to the entire shell to have contained the 
animal ; but in the best preserved specimens the last chamber forms 
two-thirds of the outer whorl, and therefore is proportionablj aa 
la^e as the outer chamber of the nautilus. The air-chambers en- 
large with the growth of the shell, but have no communication with 
each other, the cell being hermBtioally closed as each partition waa 
Buccesaively deposited. The septa or divisions, besides adding 
Btreogth to the shell, appear to have been necessary, as in tbe case 
of the nautilus, to counterbalance the increasing weight of the 
nnimal as it grew, each chamber being lighter than the quantity of 
water it displaced. As is the case with the nautilus, tbe weight 
of the animal and shell combined was so perfect a counterpoise to 
tbe medium in which it floated, that the slightest eflbrt of the animal 
would cause It to rise or sink. In the nautilus, this is eSect^ by 
the ejection of a fluid into the siphimcleorpfpe which passes thruugh 
the chaml>ers, and the adjostment is so perfect that a few drops 
suffice to sink animal and shell, and Wee versa. 

The shell of the ammonite is distinguished from that of the 
nautilus by the siphuncle being situated on the outside of the shell. 
In the latt«r it passes through air-oella in ita centre. The shell of 
the ammonite also offers mechanical contrivances of the most perfect 
description. Its numerous partitions, fluted exterior, sutures, ribs, 
keel, spines, and bosses, all contributed to afford the greatest 
strength combined with the least possible weight. Some specimens, 
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especially those from Lyme Begis, having their cells filled with a 
crystallisation of carbonate of lime (Galcite) are susceptible of a high 
degree of polish. The last chamber generally contains a different 
substance, supposed to arise either from the decomposition of the 
animal, or, from its being thus occupied, that the surrounding matter 
was prevented from entering. About forty species occur in the 
Weymouth strata, varying in size from the minute species which is 
found in the Oxford Clay, to the A, giganteus of the Portland series. 

Note. — ^The small-chambered mai'ine shell SerpiUa is, of existing genera, 
the nearest allied to the ancient Ammonite. A true recent Ammonite is 
among the possible discoveries of Oceanic life. 



Belemnite (signifying a dart), 

A singular fossil not foimd in a recent state ; straight, cylindrical, 
and pointed like a pencil at one end, with a conical cavity at the 
other ; hard, of a crystalline texture, dark-brown colour, and emit- 
ting, when rasped, a peculiar homy odour. Unlike the ammonite, 
its shell was enveloped by the animal ; resembling in this and some 
other characters, the sepia or cuttle-fish. It was also a compound 
shell composed of the following parts : — 

1. The gttard or sJieath, a; see Figs. 11, 12, 13, the portion generally 
preserved. 

2. Phragmaoone or alveolus^ b ; a conical shell lodged in the cavity at 
the base of the sheath, and consisting of a series of concave air-cells pierced 
laterally with a siphuncle, answering to the air-chambers of the ammonite 
and nantilus. 

3. Above the phragmacone commenced a calcareous or homy plate, c, 
enclosing an ink-bag and other appendages. From recently discovered 
specimens, with these various parts preserved, Prof. Owen has described 
the probable character of the animal to be that of a dibranchiate, eight- 
aimed cuttle fish. It is supposed that the belemnite generally main- 
tained a vertical position, and that its dart-like bone or shell gave it 
considerable swiftness of motion. 

Belenmites are found in great abundance. Commencing with the 
Muschelkalk of Grermany and Lias of Great Britain, they enter into 
all the ascending strata, disappearing with the Upper Chalk, and 
like the Ammonite never appearing again. Few fossils have given 
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rise to so many Bpeculations. U, de BlaiaTille enument«B ninety- 
one authors who have wntten on them, commencing with Theo- 
phrastDB (died b.o. 287). 

The foUowiog are among the names by which the Belemnites 
were deaigoated: — ThuTider-bolts, amne-heads, petrified fingert, 
St. Pek^ifingers, stalactites, teeth, spines t^echiaidce,pelr}fied amber, 
&c. ; aod in old works oa Materia Medicn, they are recommended 
to be used in a pulverised state as a remedy for nightmare, dressing 
wounds, &c. They are abundant in the lower bede of theEimeridge 
Clay at Sandsfoot Castle Cliff. 



Of the gigantic reptiles that existed daring the secondary period, 
the followii^ (belonging to the order Enaliosavria, or marine 
sBurians) are represented in the Weymouth strata. 




Vertebra of lohthjOMnrua. Oiford Clay. Weymouth. 
Ichthyoia/unu* (from the Greek, signifying a fiah-lizard) w 
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animal combining the characters of lizard and flah, and in size the 
nearest approach to the wtiale, some species atbtiaing a len^h of 
from 40 to 50 feet. The vertehne, numbering 140, are concane as 
in fiahes, and not solid as in the crocodile. 1'be space between each 
pair was filled with a fiuld which insured the utmost play and 
elasticity of the parts in question. These become smaller towarda 
the tail, somewhat flattened, and terminatiag in a caudal fin, flat in 
a vertical direction, and in a fossil state always found bctit down- 
wards. The jaw was furnished with IBO teeth, not set separately, 
but in a groove or furrow. These they had in snccessioD. The 
second or new tooth, and sometimes the third, may be detected, 
where the first has not been shed. The eye is remarkable both for 
its peculiar construction and large size in proportion to that of the 
aaimal, and from its posterior position. Both the teeth and the 
vertebra offer distinctive characters for the determination of species. 
Four paddles, somewhat similar to those of the whale, supplied 
the means of locomotion. Aquatic in their habits, they lived in 
estuaries and shallow bays, feeding on fish, the undigested remains 
of which are found within their skeletons in a fossil state. There 
are upwards of thirty described or known species. The Lias of 
Gharmouih and Lyme Regis is a well-known depository, whence 
specimens have been obtained that have found a place ia every 
geological collection in Europe. 

Fhsiosavrus (from the Greek, signifying near to a lizard). 
The Plesiosaurus was an animal of nearly equal dimensiouB to tha 
Ichthyosaurus, but differed from it in organisation, especially in the 
greater length of its neck, which was longer in proportion to its siza 
than is the case either with the swau or giraffe. Hugh Miller aptlj 
compared the Flesiosaurus to a snake pushed through the bod; of « 
turtle. The vertebrns are ninety in number, thirty-three of which | 
belong to the neck. Compared with the Ichthyosaurus the bead i» i 
shorter, the vertebra) are smaller in diameter, but conslderahljr'; 
tliicker. The poddies are also larger. Its general structure indi- 
cates great ^lity and speed. It was a shore-frequenting animal ' 
like the turtle : more so than the Ichthyosaurus. Cuviei conjec- 
tured, from ceri^aiu anatomical appearances, that it had the powra of 
changing the colour of its skin, and further adds, with regard to its 
general form, that it possessed characters altogether the most 
monstrous that have yet been found amid the ruins of a Ibrmer 
world. There are twenty known species. i'Iesiosaurusjpioni«po»- 
dyluioccura in the Oxford Clay of Oreenhill and Radipole Backwater, 
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the Osford Clay of Wejmoutli. 



, — A gecus having somewhat of the character of both 
3 and PlesiosBurua, but bearing a greater resemblance 

fa tiie crocodile thtui either of the above. I'he teeth are of greater 
I thickness compared with their length ; the outer sides are much 
I flattened, besides beiog lungitudi Daily grooved, and having an uu- 
L usually lengthened fang ; they are fewer in number, and set Beparatoly 
I in a socket as in the crocodile. The vertebrsB bear more resemblance to 
I thoao of the Ichthyosaurus, but are less concave. Only two species are 
[ recorded — both from the Kimeridge Clay. No ectire animal has yet 
I' been found. The teeth, a portion of the head, vertebra}, and other 
r hones of the Plinsavroi brachydeirus (Owen), dejiosited in the 

Doniet County Museum, are from the Kimeridge Clay ol Ringstead. 

Single vertebrra are not uncommon atOHmliiglun Uills, RingHtcaU, 

"Simeridge, and Portland. 

TeleotauTot. — An animal more adapted ibr motion on dry land 
I tiu"i most other saurians, and therefore like the modem crocodile. 
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most probably amphibious in its habits. The first recorded speci- 
men, from the Lias-shale of Whitby, measured 18 feet in length. 

The skin of the Teleosaurus was overlaid with massive plates or 
scales, forming a kind of coat of mail like that of the crocodile. The 
teeth were about 140 in number, and slender, of which the first, on 
either side of the jaw, was long, and the others alternately longer 
and shorter. The jaws of the Teleosauri were long and attenuated. 

Locality — Lower Calcareous Grit of the Coral Hag of Nothe Point, 
Weymouth. 



LIST OF DESCRIBED SPECIES INCLUDED IN THIS 

VOLUME.* 

Lima Coodei, n. sp. fig. 36. — Shell very oblique, compressed, 
umbones contiguous, depressed, and but little produced ; anterior 
border straight, not excavated, slightly gaping: posterior border 
and auricle elliptical ly rounded ; ribs (about 28) large towards the 
middle of the valves, diminishing regularly in size towards both 
extremities of the shell, depressed, smooth, and much wider than 
the interstitial spaces ; lines of growth faintly marked and irre- 
gularly disposed. Height, 2i inches ; anterior posterior, 2 inches ; 
diameter through both valves, 1 inch. 

Locality — Portland Stone, I. of Portland. 

CorhiceUa Fortlandica (Psammobia ?), n. sp. fig. 37. — Shell 
transversely ovate or subquadrate, compressed inequilateral, nm- 
bones small, placed about one third from the anterior margin, which 
is rounded; posterior side with a rather obtuse ridge extending 
from the umbones to the margin, which is somewhat attenuate ; 
surface marked by lines of growth. Allied to Corhicdla bathonioa 
(Lycett). 

ioca^iYy— Portland Stone, I. of Portland. 

Sowerhia Dukei, n. sp. plate 7, fig. 6. — Shell ovate, oblong, 
equilateral, thick anteriorly, and posteriorly rounded. The cast 
figured shows the cardinal area, the prominent anterior and posterior 
muscular impressions, the pallial line and slightly inflected sinus. 

This shell belongs to a small group of oolite forms, for which 
D'Orbigny proposed the name Sotverbia, to which also belongs the 
genus Isodonta of Buvignier. 

♦ First described, by Prof. J, Morris and Dr. Lycett, in Ed. 1 of this 
work, 1860, pp. 172-4. 
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Locality— ToTtla.ni Stone (roaoh bed). Isle of Portland, aasociated 
with Ceriikium Portlandieum, Trigonia incurva, &c. 

Cerithium Damoaia, n. sp. Ljc. fig. 18. — Shell elongated ; volu- 
tions eight to nine, slightly convex, narrow, their height being only 
half the dimenaiona of their lateral diameter, deeply constricted at 
their junctioua : tubercles in two rowe, equal, regular, very promi- 
nent, distinct, from thirteen to fifteen in volution. Aperture 
apparently small, canal short and not recurved. Length tea lines, 
diameter three liDcs. 

Locality — Oaford Clay, north of Weymouth. 



HETROSPECT. 

In the foregoing part of this mannal it will have been seen that th« 
district nnder review has been subjected to a succession of changes ; 
that the rocks which are now dry land were formed at the bottom 
of the sea, and that both land and water have many times inter- 
changed places. ITiough we cannot here take cognizance of any 
other formation lower than the Jurassic, yet the older strata, which 
■re of considerably greater thickness, lie beneath, and may at some 
future epoch be brought to the surface. That the strip of land on 
which Melcombe is built was at no distant period covered by the 
lea — from which it is still gradually emeiging — is evident from the 
composition of ita mass, vis. shingle, gravel and sand; but imme- 
diately auderlyiug these comparatively recent acoumulatioHS is the 
Oxford Clay, a stratum formed from the detritus of older rocks at 
the bottom of anotlier and more ajicient ocean, the boundaries of 
which bad nothing in common with the present coast. Amjno- 
nitea and various other molluBca, so numerous in this formation, 
twlong chiefly to genera which have their allied representatives in 
worm seas of the present day. The remains of Ichthgaiiauri and 
Flesiosauri — shore-haunting creatures — would imply that at one 
period a shallow aoa-bottom or shore was not very remote. 

Though few animal forms which Jived during the deposition of 
the Oxford Clay survived to the succeeding age, yet other forms 
api)ear i for the aea, during the deposition of the Coral Bag, swarmeil 
with life — Sharii, Cephalopoda and other MoUusai, together with 
Oruitacea, Echinidte, CoTole, all of which, having lived their 
■ppoiot*d lime, were replaced by other forma, who in their turn 
yielded to some general Uw by which all species eventually die 
.ever to reappear. The succeediog strata ore a repetition of 
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mcuine deposits, euch chaoge involving the b 

evolution, and extinction of animal and vegetable life. Tboa, in 

the KinieridgB Clay, a formaLioQ rich in organin remainB, there . 

Saarians of the genus Pliosatirua, which are only lonad 
in the Kitneridge Clay ; conaaqtieDtly the whole lifetiine, not ' 
merely of the individual, but of the entire race of these auimalB, 

med during the accnmulation of this one atratnin. 
During all this time, the strata out of which were subsequently 
formed the adjacent hills as they now exist, were aubmerged beneath 
the aea, until the close of the Portland Oolite, which apiwars to have 
been the first land raised from beneath the Jurassic sea. From certain 
changes in the configuration of the land the area so raised became 
a freshwater lake, covering a surface, the minimum extent of which 
is marked by the " cap." That this change was rapid in its char- 
acter is proved by the euddeu disappearance of marine fossils and 1 
the substitution of ireabwater shells between the Portland and I 
Purbeck formations, the Ime of separation* being a thin bed of 
stone, the lower portion of which is Portland (marine), and the 
upper Purbeck (freshwater) Subsequently, by a further elevation, 
this estuary or freshwater like became emptied of its contents, or 
was raised sufficiently tu become dryland Ibis [leriod, so distinctly 
marked, forms one of the most singular and remarkable features of 
the district, A forest of tropical lu:turiance sprang from the land 
recently raitsed from the aea.f Coniferous Trees and Cycadeae, 
although changed into stone, still lie in their primitive soils. 
Though geologists do not venture to give an opinion upon the length I 
of time necessary for the accumulation of any o 
ing the Earth's crust, yet the condition of the fossil trees of tha 
Portland dirt-bed demonstrates that tlie whole period which gave | 
origin to the growth and destruction of this ancient forest was passe 
during the formation of a deposit but a few inches in thickness. 



* In the Island of PortlBUd there is a 
Innd beda. 

+ " There roUa the deep, where grew the tree. 
O earth, what changes thou hast seen ! 
There where the long street roars, hath bee 
The Etillness of the centra] sen. 
" The hills are shadows, and the; flow 

From form to form, and nothing standi ; 
They melt like mist, the solid lantis. 
Like clouds they shape themselves and go." 



if clay above the Port- 
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The relative poHition of the land and water is once i 
for the forest is auhmerged, and hecomea the bed of a freshwater 
lake by a transition so gentle that the light soil of the dirt-bed is 
not removed. Of the succeeding beds, which consiBt of alternate 
land, aballow freshwater, and bractiah-water deposits, the Rev. 
Osmond Fisher baa defined 162, each having a. distinctive chitracter 
most prolific in new forms of life, and tenninaling with the Wealden 
formation, which closes the Jurassic age. The area, which is our 
standing point, becomes once more ^e bed of auotber sea, the 
waters of which teem with new hfe. This period, known as the 
Cretaceous, embraces strata, commencing with the Lower Oreen- 
sand and terminating with the Chalk, and is of vast thickness. 
Then the hills that now meet the eye Imd no existence. 

The Tertiary formations are here but scantily represented, hut 
their number and thickness elsewhere show that the period over 
which they extended was incalculably great. At the close of the 
Tertiary period, the bed of the sea had been raised so as to form dry 
land ; bnt the sea-barrier, which now separates us from continental 
Europe, had then bo esistenoe.' 

Later still was that denudation by which large portions of the 
Buperior strata were removed, the valleys excavated, and the surface 
of the hknd hsd much of its present form and outline given to it. 

This period, though but a continuation of geological history, is 
one of more thnn scientific interest, as within this epoch we meet 
with the first traces of man, not his fossilised remains, but the relics 
of bis handiworLf 

* Tbut Great Britain, geologically ap«aking, bclougB to the CoatiQeut, 
is placed beyond all reosonnble doubt. The Oolite of Weymoulb has its 
counterpart on the cnsst of Normandy. The Chalk of Donetahire and of 
the Ute of Wight reaembles that on the co!Ut of the Seine Inf^rieare, 
and there is a BimilHi oarrespondence of parts in the Tertiary formations. 
Beaides this simiiaritj in the atructare of the land on hoth sid» of the 
Channel, there are evidencea derived from the living ipedei of animBls 
and planti of Great Britain and the Continent of farmer direct laud con- 
nection. Prof. K Forhes has ihown that the aaimala and plants of living 
British speciea are chiefly of Germanic types, and could only have found 
their way hither hy direct curomanication with the Continent over land. 

The greatest sea-depth between Weymouth and Cspe la Hogue U 45 
fathamB, between Dover and Calnia 30 fathomi. 

f The following diviuon of prehiitorio time — known alio as thr 
Qaatanury period — bu been propostd; though the line of lepamtion is 
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Again, other tools, and objects of human craft are found in caves 
and river debris, mingled with the remains of quadrupeds which 
have long been extinct. Weapons of war and the chase, and 
artistic drawings on polbhed bones,* occur in the upper deposits, 
while in the lower are implements of ruder production. Among the 
extinct Mammalia there are three species of Bhtnoceroty two spedes 
of Elq>hantt three species of Bear, HippopotamuSy Biaon^ Wild 
Boar, Hyoena, Irish Elk, Reindeer, and Cave Lion, This latter 
(the ** British Lion,'' as he has been styled) was huge in size and 
unrivalled among the lower animals. But the central figure of this 
formidable fieiuna, writes Prof. Dawkins, '* is proved to have been 
man : a river-drift hunter, who held his own in the terrible struggle 
for exi9tence." Further, referring to this prehistoric man. Prof. 
DawkioB remarks : '^ He comes before us endowed with all human 
attributes, and without any sign of a closer alliance with the lower 
animals, than is presented by the savages of to-day.** 



not by any means well defined, inasmuch as the ages of iron, bronze, and 
of polished stone have been, and are still, going on side by side in many 
parts of the world : — 

1. That of the drift, also called the ^* Palaeolithic period.*' 

2. The later, or polished stone age, '* Neolithic period.*' 

3. The bronze age. 

4. The iron age. 

* Prehistoric Times,' by Sir John Lubbock, F.R.S. 

Amongst the most significant of recent discoveries in our own country 
is that of the worked fiints of Brandon, inasmuch as the manufacture of 
these implements has been apparently carried on there without interrup- 
tion from Neolithic times, down to the present day. Gun-flints are still 
manufactured at Brandon for the African market, where Mr. Skertchly 
thinks ** it can be confidently asserted that we have, as it were, an outline 
of the Stone Age— that the flint-knappers are the direct descendants of 
the old workers in stone." *■ Ancient Stone Implements of Great Britain,' 
by John Evans, F.R.S. * Memoirs of the Geological Survey' — *0n the 
Manufacture of Gun-fiints and on the Connection between Neolithic Art 
and the Gun-flint Trade,' by Sydney B. J. Skertchly, F.G.S., p. 73 (1879). 

* The sketches and carvings of animals done by the old cave-men of 
Europe have so artistic a touch, that some have supposed them to be 
modern forgeries. See * Anthropology,' by E. B. Tylor, p. 301. 

Some of the arrow-heads found in the Neolithic workings at Brandon 
are described as triumphs of skill not reached by modern workers. (See 
S. B. J. Skertchly, in ^Memoirs of Geological Survey.') 



RETBOSPKCT. 



at the Jubilee Cocfereoce of the Gterman 






i, said, " Wb a 
tt of a 



3 cannot teach, we cannot pro- 
!, that maa descends from tbe 

ape, or from any other animal Nay, further, if we gather 

together the whole eum of the fossil men hitherto known, and put 
them parallel with those of the present time, we can decideiily pro- 
nounce that there are among living men a much greater number of 
individualB who show a relatively inferior type, than there are 
among the fossil known up to this time." 

The late Professor RoUeston, of Oxford, with whom prehistoric 
Anthropology was a special study, has in his published writings 
many times given expression to a similar opinion. 

There are other indications of man's presence at that early period 
when be shared the possession of this part of Europe with the wild 
animals referred ta Worked 6ints, with mammoth-bones, have, as 
already described, been found in this and other parts of Dorsetshire, 
while in the ne^hbouring counties, and more especially in tbe 
Mendip Hills, and Kent's Cavem, at Brixham, the BycEiia, Cam 
Bear, Rhinor.eroi, Cave Lion, and other extinct camiffora represent- 
ing hundreds of individuals, have been discovered, with human 
relics. It is, therefore, highly probable that these animals roamed 
over Great Britain, when it was united to the Continent, retiring it 
may be to their caves to die, or their carcases may have been 
dK^ged in for prey, as in the well-known cavern at Kirkdale, 
where the bones of some 300 Hyenas of all ages were found with 
masses of gnawed bones.f That man lived side by side with these 
extinct creatures, is beyond a doubt. When he lirst appeared on 
the Earth is a problem of the deepest interest, and apart liom 
lievelation is the question which Science sljll asks. That many 
centuries may pass without producing any very porcoptible change 
in the aur&oe of the Earth, we know from t^e condition of the 
neighbotuing tumuli, and other works of great antiquity .:[ 

From such evidences, what conclusions might he deduced, were 

• A disconrse at the 50th Confi;r*nce of Garman Katurnliats, delivered 
at Munich, Z2nd September, I8T7, '■ On the Fresdom of Science in the 
ModeTD State," by HrofeMar Virchow, ProtWaai in the Uaivorbity, usd 
member ef the Academy of Sciencea of Berlin. 

t ' Reliqniie Dilurians ' (Dr. Bnckland). 

X The great Pyramid, though regarded u the oldest of existing stnic- 
torea, ia built sf a itona of comparatively recent geologioci age, vii. the 
Nummnlito limulDne, which i> ■□ called fmta the mass of Namraolitei 
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it not that the object of this volume is to present facts, rather than 
to theorise ? 

As to the literal order of creation so often insisted on, either it 
belongs not to things revealed, or being revealed, it has not been 
interpreted ; in other words the time has not yet come ** for science 
to draw its final conclusions." 

This retrospective siirvey of the revolutions and changes of 
which this area has been the scene, may be appropriately closed in 
the following words of a late distinguished philosopher: — ^The 
earth on which we live must ever be considered a proper subject of 
investigation. For man it was made, and so carefully prepared. 
*' Its surface is the arena of our contentions, our pleasures, and onr 
sorrows. It is to obtain a portion of its alluvial crust that man 
wastes the flower of his days, and prostrates the energies of his 
mind, and risks the happiness of his soul; and it is over, or 
beneath, its verdant turf that his ashes are to be scattered, or his 
bones to be laid. ... To him it especially belongs to investigate 
the wonders it displays, and to learn the lesson which it reads.**** 



which enter into its composition. At its base these fossils, derived from 
the disintegration of the rock above, have accumulated to a depth of 
several feet. Strabo also notices their occurrence, and described them as 
the petrified residue of the lentils consumed by the workmen daring the 
construction of the Pyramid. 

* Sir D. Brewster, Address, Brit. Association, 1850. 



SWANAGE. 

The geology of Swanage and the lale of Furbeck,* thongh 
already referred to, requires a. more specific and local description for 
those who maj visit the various localities from Swaoage, rather than 
from Weymouth, 

The foUowiug is a summary of the fonnatioDs visible on the coiift 
from Studland Bay to St, Albau'a Head ; — ■ 
Middle Eoceoe ., ,, Lower Bagshot Sands and Clay, 
' „ (London Clay or Bognor Beds. 

Lower JCocene.. - jpiaatic Clay or Woolwich and Reading Seriee. 

i Chalk. 
Upper Greensand. 
P«n«.U M.rio= Bed.. 
Hastings Sands aud Weald Clay, 



f'Upper Purbeck ) 

I Middle „. J. 

,. { Lower „ J 



Purbeck Beda. 



PoHTLAND Stone, (Marine Oolite.) 
The rocks forming St, Alban'a Head are a repetition of the Portland 
beds of the Isle of Portland, distant 16 miles. Besides the visible 
strata, others aire traceable for some distance below the sea, where 
with the conSuencc of the tides they help to increase the force of the 
"race." The coast on the east is somewhat striking, being of a 
bold and rugged character. 

The bard strata built up in visible layers, present a perpendicular 
iace, while at the base are caverns, the retreat of innumerable sea- 
fowl. Some good beds of the Portland Oolite have here loog been 
worked under ground, in galleries, as at " Win Spit " and " Tiliy 
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Whim," and are shipped from the ledges in vessels brought along- 
side the cliffs when the weather permits. From the deck of the 
steamer which makes the passage between Swanage and Weymouth 
the stratification is clearly seen. The Portland Oolite extends to 
Barlston Bay. Large AmmoniteSf OstreOy Trigonia, and other 
characteristic fossils are met with throughout. 



PuBBEOES (Freshwater), Dublston Bat. 

Owing to the inclination of the strata, the Pnrbeck Beds, viz. 
htgheTf middle^ and lower, are successively displayed in the clifb 
between Durlston Head and Peveril Point. The continuity of the 
beds is broken by several /atiZ^s, one immediately north of Durlston 
Head, and another near the middle of the bay. At Peveril Point 
the beds are still more disturbed. The direction and range of these 
various faults are laid down in the map (sheet 16), and in the 
Horizontal Sections (sheet 56), of the Greological Survey. The 
following vertical section by Mr. Bristow, being from the fcdness of 
its information a summary of the Geology of the district, is here 
given in full. The section, as published by the Geological Survey 
(sheet No. 22, of the Vertical Sections), is distinguished for its 
minuteness of detail, and beauty of execution. . 
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SECTION OP THE PURBECK STRATA OF DURLSTON 

BAY, DORSET. 

Measured in the Clifife by H. W. Beistow, F.R.S., F.G.S. 
The Fossils named by Prof. E. Foebes, F.R.S. 



No. of Bed. 



93 



92 
91 



90 



89 



88 



87 

86 
85 

84 



Character of Rock and Oi^anlc Remains. 



UPlPER PURBECK. 

Uppee Ctpeis Clays and Shales. 

Sands, Clays and Shales 

Scales and Teeth of Fish. Paludina carinifera, 
Cjpris tuberculata. 

Clay full of Paludina carinifera 

Compact blue Shell -Limestone (Puebeck 

Mabble) containing green specks. 
Paludina carinifera. 

Shale and Clays, with a bed of pale clay crowded 
with Paludina cai'inifera at 4 feet. Cyclas, 
Cypris. 

At 3 feet occurs a band of crystalline Lime- 
stone li inch thick, with well-weathered Cyinris 
on the upper surface. 

Compact red Shell-Limestone (Puebeck 
Maeble), with much green matter. 

The Bwrteuce of the bed Is covered with scales 
and teeth of Fish, XJnlo, Paludina carinifera, &c 

Dark-grey Shales, with bands of ferruginous 
and shaly sands and thin seams of beef (or 
fibrous carbonate of lime) towards the lower 
part. 2 feet. 

Cypris, Cyclas, Paludina carinifera. 

Thinly-laminated green Sands. 

Thin bands of Limestone with Cypris and Cyclas. 

White sandy bands. 

At 9 inches from the bottom, very thin laminie 
of Beef occur In yellowish shales. 

Unio Bed. Green sandy Limestone with 
greenish laminie and containing Cyclas, 
Paludina, and white calcareous concretions. 

Dark-grey Cypris-shales, with white sandy 
bands at the upper part. 

Green sandy Limestone (Maeble Bed) with 
greenish laminae and white calcareous con- 
cretions. Unio, Paludina. 

Dark-grey Shales (full of Cypris) with bands 
of sandy Limestone. 

At 8 feet a band of hard, blue, crystalUne 
Limestone. 



Thickness. 



ft. in. 



4 



1 
4 



11 



4 6 



5 4 



1 

2 
1 6 

11 6 
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Section of Pubbeck Stbata of Dublston Bat— con^'ntieel. 



No. of Bed. 



83 



82 
81 



80 
79 



78 



77 



76 



75 

74 



Character of Ro<^ and Organic Bemains. 



Unio Beds. 

Irregular Limestone, with Cyclas; Paludina 

carinifera, and comminuted shells. (Breaks 

with a blue fracture.) 

Sandy Clay and Cypris-shales 

Crocodile Bed. Band of irregular Limestone 

full of vegetable matter; Unio; Paludina; 

Fish ; Turtle ; Crocodile ; Coprolites. 
Sandy Shale : Large Paludina . . . , 
Limestone, the top of the bed covered with 

Unio. 

Upper Broken-Shell Limestone. 

Soft Burr. Comminuted Shell-Limestone. 
Thick beds of compact sandy Limestone, chiefly 
made up of comminuted shells (principally 
Cyrena) with sandy seams and concretions : 
Unio; Paludina (very numerous), Fish and 
Turtle. 

Used in the old Tower of Swanage Ghordi, in 
the restoration of Wimbome Minster, and for 
building the School House at Kingston (Dorset). 
Note. — The Upper Purbecks are marked by 
the presence of Qypris gibboea, C. tubercolata 
and C. leguminella. 

MIDDLE PURBECK. 

Chief "Beef" Beds. 

Sandy and dark Alum-shales with thin bands 

of Fibrous Carbonate of Lime, locally called 

**Beef " and " Horseflesh," by the quarrymen. 

Limestone and Shale 

ft. in. 
b Hard and grey sandy Limestone with 

Cypris 1 

a White sandy Shale with Cyclas . . . . 3 

White sandy Shale with much blue Limestone. 
Cypris. 

Dark Alum-shales (as follows) 

d Dark Paper-cdiales with a white and 
yellow eflSorescence on exposure; 
crystals of selenite and ochreous oxide 

of iron. Cyclas 4 

c Harder and thinly-laminated dark 
Shales alternating with Beef and 

passing into 8 

b Hard sandy Shales, passing into impure 

Limestone with thin seams of Beef . . 10 
a Dark Alum-shales 4 



Thlckn< 



ft. 


in. 





9 


2 








6 


1 








6 



10 



1 8 
10 



1 6 

10 
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Section op Pubbeck Stbata of Dublston Bay — continued. 



No. of Bed. 



73 



Character of Bock and Organic Bemains. 



72 



71 
70 

69 
68 



67 

65 
64 



Hard Limestones and dark Paper-shales, as 
under : — 

a in. 
e Hard band of dark-grey crystalline 

Limestone. Cypris . . . . 4 In. to 6 
d Dark Paper-shales and Beef. Cyrena 

and CycUs 14 

c Band of hard, grey Limestone, with 
markings in relief on the under side 

of the bed 6 

h Dark Paper-shales l 

a Hard Limestone with a 2-inch parting 

of shale. Cypris 1 10 

Dark Paper-shales, with a yellow efflorescence 
un exposure. 

Much Gypsum (fibrous) and small crystals of 
selenite. Cyclas. Bands of perished shells, with 
selenite and carbonaceous matter. 

Beef and Selenite «. 

CoRBULA Beds. 

Bands of Limestone and a few Shale-bands . . 
A layer of large bivalves on the upper surface 
of the bed. Corbula, Fish, Iron Pyrites. 

Beef and limestones in thin seams and bands 

Toads-Eye Limestone 

d Pink Limestone, with a 1-inch seam of 

indurated marl. Melimla, three species 9 

c Pinkish Ijimestone, thin bands in lAiale 7 

b Blue Limestone with Insect-remains . . 6 

a Thin bands of blue Limestone in shale 1 4 

Very hard and greenish, rubbly and marly 

bed, crowded with Cardium, Pecten, &c. 
Broken-shell Limestone, with Corbula, Cyrena, 
&c., overlying 6 inches of Alum-shale. 

Marly Limestone 

Alum-shales and beds of Limestone,a8 follows: — 

I Alum-shale 6 

k Band of Shelly Limestone. Corbula, 

Cyrena, Fish-remains 8 

t Dark Alum-shale l 6 

h Greenish Limestone and Aium-shale. 

Corbula, Cyrena 2 6 

g Alum-shale i o 

/ Comminuted Shell-Limestone, with hard 

marly seams 9 

e Dark Alum-shale, with Beef and smaU 

crystals of Selenite 1 6 

d Ha I'd, grey arjKillaoeous Limestone and 

Indurated Marl i 6 

c Alum-shales with Beef coated with a 

yellow eflBoresoence after exposure. . 2 6 

b Shell-Limestone o tt 

a Dark Alom-Bhale ., o 6 



Thickness. 



ft. in. 
5 



10 



1 
1 8 



8 
3 2 



1 

2 6 

2 8 

13 5 
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Section of Pubbeok Strata of Durlston Bay — continued. 



No. of Bed. 



Character of Bock and Organic Bemafaw. 



Thicknesa. 



63 
62 



61 

60 
59 



58 



57, 56 



55 
54 

53 
52 

51 
50 



Dark, irregularly-bedded, impure Limestone . . 

Alum-shale with a little Beef 

The lower half of the bed is made up of bands 
of Limestone and Shale. 

Marl, Limestone, and Alum-snale 

Pale Marl, 10 inches; Limestone, 2 inches; 
Alum-shale, 3 inches. 

Dark Alum-shale and beds of Marl, with thin 

bands of Limestone and Beef. 
Limestone with partings of shale. Cypris, 

Cyclas, Ostrea, Melania, &c., at the bottom 

part of the bed. 

Scallop Beds. 

White BOACH. Beds of Limestone 

ft. tn. 
e Limestone, with a parting at 4 inches 
from the bottom of the bed, and a 
1-inch band of ferruginous Alum- 
shale at the base. Ostrea 2 3 

h Shell-Limestone 1 

a Grey Shell-limestone, 10 inches thick, 
passing into a band of harder, blue, 
Shell-Limestone • .. 1 3 

Intebmarine Beds. 

Leaninq or " Lanino " Vein. Two beds of 

hard shelly-Limestone, separated by a 1-inch 

parting. Corbula. 

BorAL Limestone 

Bed Bag. Bed of hard Limestone. Fish and 

Turtle. Ostrea. 

Bag. Green shaly Marl 

Under Bag. Limestone made up chiefly of 

broken shells. Paludina. 

Greenish Shales. Ostrea 

Freestone Vein. Chiefly Limestone, as 

below : — 
i Top Shiholb. Bitominoos sandy Limestone. 

Fish-remains, &c. 
k Shinolb. 
g Undbb-Pickino. Thinly-laminated sandy Shale. 

Plant-remains. Archaeoniscus, Fish. Csrrena. 
/ LowBB Shikolb. Bubbly Limestone. 
e Crab. 
d Roach, Hard and compact Shell-Limestone, with 

Paludina, Melania, ftc. 
c SnoAB Bed. 
b Fbbbstonb Bbd. Compact, sandy, grey 

Limestone. Ostrea. Fish, kc. (Lepidotui minor), 
a Blub Bbd. Bluish Limestone. 



ft. in. 
1 6 
1 3 



1 3 

3 9 
9 



4 6 



5 6 



5 
2 

1 
1 

1 
16 




2 


6 

9 
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Section op Pubbeck Stbata of Dublston Bay — continued. 



No. of Bed. 



49 



48 
47 

46 



45 



44 



4;i 



4-J 
41 



Character of Rock and Organic Remains. 



Lias Beds. Limestone and Shale 

e Alternations of Black and Brown Clay with 
hard bands of Limestone. Cypris. Fish-remains 
(measured in Quarry in the Cliflf)* 

b Soft, bitmninouH, cream-coloured Limestone, 
with a little cherty flint. 

a Black shale of variable thickness (3 inches). 

Lias Rag. Hard shelly-Limestone. Plant- 
remains. Cypris, Cyrena, &c. 

Dark sandy Marl (a white efflorescence on 
exposure) with much carbonaceous and green 
matter in the lower part. Cypris, &c. 

Laper and Under-Picking, impure sandy 
Limestone (containing green matter) with 
Shaly partings and a few seams of Beef in 
the lower part. Serpula, Cyclas, Cyrena, 
Fish> teeth, &c. 

At 2 feet the upper surfiace of the bed is 
covered with pentagonal dry-sur£BUie markings. 

Upper Tombstone Bed, Brassy Bed, and 
Lower Tombstone Bed. 

It. in. 
d Thick bed of Shcll-Ldmestone. The sur- 
face of the bed covered witii scratches 
in directions 15° W. of North, and 5° 
£. of North. Melanopsis. Fish (Mi- 
crodon radiatus, Hybodus strictus, 
Lepidotus minor). Turtle (Pleuro- 
stemuu condnuum). Pterodactyle, 
Crocodile (Macrorhynchus), &c. ..29 

c Pale-blue Marl 3 

b Shaly Shell-Limestone 3 

a Soft black Shales 3 

Cinder Beds. 

Soft Cinder Bed (a hard band, 3 inches thick, 
occurs on the top of the bed), dark-grey mass 
of Ostrea distorta. 

B<ird Cinder Bed, Ostrea distorta, less name- 
rous and more disseminated than in the bed 
above. Hemicidaris Purbeckensis (Forbes) 
Cardium Gibbsii, Serpula, Perna, Trigonia, 
Fish-remains, &c. 

Cherty Freshwater Beds. 

Feather Quarrv. Thin bands of impure 
Limestone in sandy Shale. Cypris, Cyrena. 

Button Bed. Sandy, hard, bituminous, 
shelly Limestone-bands with shaly partings, 
and occasionally chert in the upper part. 



Thickuess. 



ft in. 
2 11 



2 4 
1 4 

3 



13 f; 



3 9 



4 9 



9 
9 7 



^ 
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Section of Purbeck Strata of Durlston Bay — continued. 



No. of Bed. 



40 



39 
38 

37 



36 
3r) 



34 



33 
32 

31 



30 



29 



Character of Rock and Organic Remains. 



Feather Bed. Hard, bituminous, pinkish 
Limestone, crowded with shells. Fragments 
of Cyrena. Reptiles (Nothetes destructor, 
&c.). 

Indurated Marl, with remains of Insects 

Under Feather-bed. irregular, compact 
Shell-Limestone of variable thickness. 

Shale 

ft. in. 

b Pale, sandy Shale o 9 

a Brown, bituminous Shale, with a thin band 

of Chert at the base 1 

Cap Bed. Bituminous and argillaceous, hard 
and irregular Limestone. Cyrena. 

Slv Bed. Soft, black, bituminous shale (with 
a white efflorescence on exposure). A hard 
calcareous band near the base. Cyrena, 
Fish, Turtle. 

New Vein (Upon 5 Bed— Under 5 Bed— Tomb- 
stone Bed). Hard and compact beds of 
Shell-Limestone with shaly bands and 2 
inches of soft, black, calcareous shale at 
the base. Corbula, Melania. 

Shear Bed. Hard bands of impure Limestone 
with ripple-marks. 

Shale, Limestone and Marl (as under) .. 

cSandyShale 4 

b Shelly Limestone 3 

a Shale, occasionally Marl. Cyrena . . . . 9 

Flint Bed. White, bituminous, marly Lime- 
stone, with irregularly-disseminated black 
cherty flints. 

The lower 12 inches Is shaly, and the under 
side of the bed is covered with markings tn relief 
which are casts of the cracked surfooe of the 
bed below. The foisils (chiefly unividves) aro 
numerous and well-preseryed ; Palodlna; 
Yalvata; Physa; Planorbis; Cyrena, &c 

Bands of sandy, calcareous Shale and indurated 

Marl, with thin seams of chert about the 

middle of the bed. 

At the outcrop on the top of the cliff, this bed 
and the bed beneath pass into a marly cream- 
coloured Liniesione, with chert in the upper part 
Fossils. 

Hard, grey, shelly, and bituminous Limestone 
(1 to 2 inches). Cyrena. 



Thicknefls. 


ft. 


in. 


2 


2 





4 





8 



1 9 



1 

2 

4 1 



4 

1 4 

3 



2 8 



2 
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Section op Pubbeck Stbata of Dublston Bay — continued. 



No. of Bed. 



28 
27 



26 



25 



24 



23 



22 



21 



20 



Character of Bock and Or^ic Bemains. 



Blue shaly Marl .. .. 

iSoft, black, carbonaceous Shale, 10 inches, with 
an irregular band of black chert at the base 
of the bed from to 2 inches thick ; thin 
seams of beef, selenite, crushed shells. In- 
sects, I*'ish, &c. 

White Put. Alternations of sandy, shaly, 
and indurated Marls, with a band of irregu- 
lar Shell-Limestone, and a band of chert 2 
inches above the base of the bed. Fish, 
Insects, Cyrena, &c. 

Cherty and hard blue Shell-Limestone. Cor- 
bula, Cyrena, Paludina. 

Marlt Freshwater Beds. 

Soft Marls, passing into white, compact Marl . . 

ft. in. 

e Shaly Marl. Fish 10 

b Soft grey Marl. Cypris 1 6 

a Compact white Marl 1 

Limestone and Marl 

b Hard, bituminous, cherty Limestone 3 in. to 6 
a Shaly Marls with fossils at the base. Fish. . 6 

Black and brown carbonaceous Shaly Bedj with 
occasional thin chert and seams of beef, of 
variable thickness, filling inequalities in the 
bed below. Selenite and vegetable remains, 
with Cypris; Valvata; Paludina; Rissoa; 
Physa Bristovii ; Limnsa ; Planorbis ; 
Reptiles (Macellodus Brodiei) ; Insectivorous 
marsupial Mammals (Spalacotherium Tri- 
cuspidens, &c., &c.). 

Compact Marl (as under) 

g Hard, pale, compact Marl 10 

/ Bands of impure shelly Limestone ..02 

e Hard pale Marl o 8 

d Bands of impure shelly Limestone ..0 2 

e Compact grey Marl 3 

b Compact blue Marl 1 

a Hard and compact pale-grey Marl 18 in. 2 4 

Shale and Limestone (as under) 

c Brown sandy Shale 6 

b Hard, impure Grey Limestone. Fish . . 6 
a Soft Shale 4 

Note.— The Middle Purbecks are characterised 
by the presence of Cypris striato-punctata, C. 
fascicttlata and C. granulata. 



Thickness. 


fU 


in. 


1 





1 






3 3 



1 



3 6 



10 



11 



8 2 



1 3 



V 
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Section of Pubbeck Stbata of Dublston Bay — continued. 



No. of Bed. 



19 



18 
17 
16 



15 
14 



13 



12 



11 



/ 



CSharacter of Bock and Organic Remains. 



LOWER PDRBECK BEDS. 

Soft Cockle Beds. 

Hard and soft Marls (as under) 

Scales of Nothosomos. Insects (Wings of 
Libellula, Nearoptera, Homoptera, Lepidop* 
tera). Archsoniscos Brodiei. Carbonaceoui^ 
specks. Pseudomorphous crystals of Rock Salt. 

These beds undulate and become thicker in 

the upper part of the cliff. f^ j^^ 

Hard and soft Marl 3 4 

Soft Marls 4 

Hard and soft Marls— mostly hard .. .. 6 

Soft grey Marls 3 6 

Grey Marl 2 

Harder grey Marl 3 

Soft blue Marl. Fish 1 6 

Harder grey Marl 3 

Soft blue Marl 1 6 

Hard pale Marl 3 

Soft pale Marl 1 

Hard pale Marl 3 6 

Blue Marl 2 

Hard white Marl 1 ]0 

Soft blue Marl .. 2 2 

Grey shaly Marls with sandy laminae below .. 
Band of Bbecciated Limestone. Leda, &c. 
Dark-grey marly Shale, or shaly Mai*], becom- 
ing harder and more marly towards the 
lower part. 

Hard pale Marl ; 

Hard band of bituminous Brecciated Lime- 
stone, containing pseudomorphous crystals 
of Rock Salt, with Plant- and Insect-remains. 
Soft, blue shaly Marls, containing Univalye 
shells. 

Gypsum (satin spar). Large botryoidal masses 
10 to 20 feet in diuneter are quarried in the cliff 
and used for making Plaster of Paris. 

Hard Cockle Beds. 

Pale blue marly Limestone, and blw marly 
Shales, 

In the upper bed small round cavities occur, 
lined with minute crystals of calcite. Canlia ; 
Insects, &c. 

Cypris Freestone. 

Beds of blue marly Shale and marly Limestone 
(chiefly shale), which towards the base 
abounds with Cypris. 



Thkknees. 



ft. in. 



41 4 



2 4 
2 

3 10 



2 
2 



32 3 



10 



11 
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Section op Purbkck Strata of Dublston Bay — continued. 



No. of Bed. 



10 
9 

8 



4 
3 

2 
1 



Character of Rock and Organic Remains. 



Blue Marl 

'^flj 9^^ Cypris'Shales with harder marly 

bands. 
Impure Limestone and sandy Shales; the 

former with carbonaceous specks and cavities 

filled with calcite. 
Olive-brown Marlstone, Archseoniscus, &c. 

Broken Bands. 

Thin slaty beds of bituminous sandy Limestone, 
much broken and squeezed together, with a 
few broken fragments of chei*t. Cypris 
abundant. 

Soft Cap. 

Impure, hroton, bituminous Limestone (the beds 
cracked and full of small fissures and cavi- 
ties), with bands of chert and broken frag- 
ments. 

Hard or Skull Cap. 

Limestone and Shale 

Very irregular bed of hard, brown, bituminous 

Limestone, 
Irregular beds of brown, bituminous Limestone . . 
Parting of Dirt, or ancient surface-soil (Dirt 

Bed or Black Dirt). 

Note. — ^The Lower Porbecks are characterised 
by the occurrence of Gypris Parbeckensis and G. 
punctata. 



PORTLAND STONE. 

The total thickness of the Purbeck Beds, as 
measured by Mr. H. W. Bristow at Durlston 
Bay, is 389 feet; atWarbarrow Bay, 290 feet; 
at Mewps Bay, 253 feet ; at Lulworth Cove, 179 
feet, as measured by Messrs. H. W. Bristow 
and W. Whitaker ; and at Ridgway Railway- 
cutting, 188 feet, as measured by the Rev. 
0. Fisher and Mr. H. W. Bristow. 



Thickness. 



ft. in. 

3 

15 

6 

4 

15 



5 



2 6 
1 

10 
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Of the fossils found in the cliffs of Durlston Bay, the most 
remarkable are Mammalian remains, first discovered by the late Mr. 
W. B. Brodie in the dirt bed or thin bed of marl, of the Middle 
Purbeck, but since then in larger numbers by Mr. S. H. Beckles. 
The importance of the discovery may be judged from the fact that 
the entire number of previously known fossil Mammalia from all the 
beds, older than the Tertiaries, was but five, not one species having 
been recorded between the years 1818 and 1854. Further additions 
may be expected to the list, as the area over which Mr. Beckles' 
operations were conducted did not exceed 500 square yards, and 
the stratum was but a few inches thick. 

The value of the collection, which consists chiefly of fragments of 
jaws and some other small bones, was not fully realised until Mr. 
William Davies, the assistant curator of the British Museum, with 
his well-known skill, united the fragmentary portions ; the restored 
specimens, with subsequent discoveries, now include 28 species of 
15 genera. 



List of Heftilian Remains, and Remains of Inseotiyobous 
Marsupial Mammals from the Furbecks of Durlston Bay.* 

AmMothertum soricinum, Owen. 
Achyrodon nanus, Owen. 

„ pvsilluSy Owen. 

„ major, Owen. 

Amphitherium Prevostii, Cuvier. 
Bolodon crassidens, Owen. 
Leptocladius? dubius, Owen. 
Plagiaulax Falconeri, Owen. 
„ medius, Owen. 

„ minor, Falconer. 

„ BecJdesii, Falconer. 

PerdUstes longirostris, Owen. 
Peramus tenuirostris, Owen. 

„ minor, Owen. 
Peraspalax talpoides, Owen. 
Phascolotherium Bucklandi, Owen. 

* For a description of these discoveries, see Prof. Owen, * Quart. Journ. 
Geol. Soc./ vol. X. p. 420 (1854) ; and * Fossil Mammals of the Mesozoic 
Formations,* Pal. Soc, 1871. 
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Stylodon rdbustiM, Owen. 
„ pusillusj Owen. 
Spalacotherium tricuspidens, Owen. 

„ mintMj Owen. 

Triacanthod(m serrula, Owen. 
IHconodon ferox, Owen. 

„ occisor, Owen. 

„ major, Owen. 

„ mordaxj Owen. 

„ sp, indit, Owen. 

With the Mammalian remains occur those of Insects and small 
Lizards on which they are thought to have fed. Among them are 
also several species of small Quadrupeds which resemble forms 
existing in Australia. This collection, purchased by the British 
Museum, is set out in one of the Table-cases at the north end of the 
PalaBontological Gallery. 

In the summer of 1881 Mr. Willett directed operations in the cliff 
80 successfully explored by Mr. Beckles. The result was the discovery 
of a jaw, with teeth in situ, of Triconodon mordax ; and Crocodilian 
remains consisting of Theriosuchus pasiUvs, Nannosuchus graci- 
Hdens, and Nutketes destructor ; with a few other Mammalian and 
Reptilian fragments not easily determinable ; but no new species 
appears to have been discovered.* 

At Swanage it is rather in the quarries, than the cliff, that the 
remains of fish and turtle have been discovered. The quarries (not 
being open, as at Portland, but worked through shafts and galleries, 
shut out from the light) cannot be explored by the public, and 
fossils can only be found underground by the workmen or in the 
quarried stone brought to the surface. These quarries furnish the 
well-known Purbeck paving-stone. 

Of the fishes and tiirtles of the Swanage beds there is in the Dorset 
County Museum a fine collection made by the late Dr. Willcox, of 
Swanage, and of which the following is a list : — 

Fishes. 

Asteracanthus verrucosus, Egerton. 

„ semiverrttcostLS, Egerton. 

• * Quart. Journ. Geo!. Soc.,* vol. xxxvii. p. 37& (1881).- 



212 GEOLOGY OF WEYMOUTH, PORTLAND, AND COAST OF DORSET. 

Aspidorhynchus Fisheri, Egerton. 
Eistionotus angulariSy Egerton. 
Hyhodus, 
Lepidotus rrvajor, Eg, 

„ minor, Ag. 

Microdon radiatvs, Agassiz. 
Ophiopsis hrevicepsy Eg. 

„ dorsalis, Ag. 
Pholidophorus grantUattts, Eg. 

„ omatiLs, Ag. 

PUuropholis attenuatttSf Eg. 

And some undetermined species. 

Eeptilla. 

Chehne ohovata, Owen. 

„ plcmiceps, Owen. 
Pleurostemon concinnumj Owen. 

„ emarginatwm, Owen. 

,, latiscutatum, Owen. 

„ ovatum, Owen. 

Treto&terrum punctatum {T, BakewelU, Mant. sp.), Owen. 
OoniophoUs crassidens^ Owen. 

The celebrated collections of Fossil Fishes made by the Earl of 
Enniskillen and Sir Philip EgertOD, and lately acquired by the 
British Museum, contain the following species from the Dorsetshire 
" Purbecks " :— 

Aspidorhynchus Fisheri^ Egerton. 
Asteracanthus semiverrticosiiSf Egerton. 

„ verrucosuSy Egerton. 

Eistionotus anytdaris, Egerton. 
Hyhodus dorscUis, Agassiz. 
„ strictusy Agassiz. 
Megcdurvs Austeni, Egerton. 
„ Damonif Egerton. 

Ophiopsis dorsaliSf Agassiz. 

„ penidllatttSf Agassiz. 
Pholidophorus granulatus, Egerton. 
„ omatusy Agassiz. 
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Phuropholis attentfitiiB, Bgerton, 
„ crassicauduB, Egerton. 

„ longicaudua, Bgerton. 

B, Egerton [Hartwel!]. 



Mr. J. 0. "Westwood'a " Contribntions to Fossil Entomology," 
('Quart. Joum.Geol. Soc.,'vol. x,, p. 378) contain descriptions of the 
InaectB found in the Dorsetstiire Purbecks, a collection of which is 
in the County Museum. In the same volume, page 476, is a com- 
munication by the ReT. P. B. Brodie, "On the Insect Beds of tliii 
Purbeck Formation in Wiltshire and Doreetsbire.'' 



Though entire Fishes are now of rare oocnrrence, teeth and scales 
are largely diffused. Gyprides, Cydades, and other Freshwattr 
forms prevail in particular beds, freqnentty iri masses. Bemici- 
daria Piirbeckensis occurs in tbe Cinder Bed, and, together with 
OstreadistoTta orA SerpuZa, lai^ely contributes to form this singular 
mass. From its greater thickness and tenacity, this bed is the 
moat prominent, both in sita and in fallen blocks on the shore. 
Though, the two " Dirt beda " are present, they contain no Coniferie 

Cycadew, which are so numerous in the Porbeck Beds of Portland. 
jJVagments of Lignite occur in the stony beds. Kodules of Chert 

id Flint, in layers, occur in the Purbecks. 

At the base of the cliff approaching Peveril Point, laige lumps of 
gypsum occur, which at one time was a marketable material, worth 
from 15s. to 20s. a ton. 

From the greater depth of the best stone beds the Swaoage 
quarries are not open workings, but are approached by means of an 
inclined shaft, to the depth of a hundred or more feet. I'his, in the 
judgment of the Qovemmeut Inspector of Mines, constituted a right 
of inspection.* 

* Dr. C. le Neve Foster, Her Majesty's Inspector of Mines, la^i in 
report for 1877, p. 446 : " Tho Purbeck stone i< a new featnre in ray 
iaticB. In jpite of a great many diliicultiea, I believe 1 hsTe at 
last attained a fairly correct sUtement of the total amonnt raised &oni 
mines. There are nearly a hundred stone-minea ia the Swaange dii- 
trict, worked b)' one, two, or three men underground, who are in many 
_ Gases the awnen as well m the cccnplers. Their work ia often most 
Tegular; if the men van find work as muona, they abandon their qnaraies 
1 do not return to them till other vork is sinck. Ae the 
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Hastings Sands. Estimated thickness, 2000 feet. 

The conspicuous coloured clififs nortli of the town are formed of the 
lower division of the Wealden series ; they consist of variegated sands 
and clays, with occasional bands of ironstone, and masses of calcifer- 
ous grits, and appear in striking contrast to the white chalk cliffs 
beyond. The fauna and flora of the Hastings Sands, in common 
with other parts of the Wealden, are chiefly terrestrial, and contain 
here but few organic remains. Bones of Jguanodon and other 
gigantic reptiles are not unfrequent, together with pyritised cones 
and other seed-vessels ; also Thuyfes Kwriantis, Mant. Nnmerous 
other Keptilian remains, including the Fterodactyle, or flying lizard, 
also turtles and fishes, have been discovered in the south-east of 
England, and in the Isle of Wight. The Wealden of North 
Germany contains many plants and vegetable remains, which have 
been described by Dr. Dunker, of Hesse Cassel. The freshwater 
shell Cyrena media is abundant in the Wealden at Swanage; 



PuNFiELD Formation. 

At Punfield Cove the upper part of the Wealden is separated 
from the Lower Greensand by flumo-marine beds, which until 
lately, have been absorbed in the Wealden. The fossil remains are 
of Marine^ Freshwater^ and Terrestrial origin, and bear in this 
-respect a similar relation to the Upper Wealden that the Purbecks 
^0 to the Lower. The peculiar character of the Punfield fossils had 



qtiSirrymeii of the Isle of Purbeck had never been troubled with Govern* 
<nent forms till this year, I had considerable difficulty in getting returns 
from them. Endless mistakes were made, requiring investigation by 
correspondence, and I may safely say that the 92 stone mines near 
Swanage, employing only 264 persons, gave me more trouble than all the 
other mines of my district put together. No doubt I shall have very 
much less inconvenience in future years, as the men will soon get into the 
way of filling up the returns correctly." The following figures represent 
the number of tons raised during the year 1877 : — Potters' Clay and other 
Clays : Furzy Ground, 10,759 tons ; Seymours, 8980 tons — total, 19,739 
tons. Purbeck stone and marble, dressed, 11,816 tons 10 cwt. Purbeck 
stone, undressed, 1411 tons 10 cwt. Cement Stone: Kimeridge Mine, 
1431 tons. 
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long since attracted the attention of Prof. E. Forbes, Mr. Godwin- 
Austen, and others ; but it was reserved for Prof. J. W. Judd,* by 
comparison with corresponding beds in England and the Continent, 
to tabulate the strata into a separate formation. 

Section of the Punfield Formation^ N, aide of Stoanage Bay, as 
given hy Prof Jiidd» (See Fig. 2, p. 213 of his Memoir.) 

" Lower Greensand " (Upper Neocomian). 

Grey cypridiferous shales, with bands of limestone {Cyrena, &c.), ** beef." 

Cream-coloured and yellow sands, . passing into thick irregularly bedded 
ironstones. 

Ash-coloured and yellow sands, with seams and bands of ironstone {Oyster- 
beds), 

Grey and ash-coloured sandy clay, with bands of ironstone. 

Bright yellow sands passing into ironstone. 

Whitish and carbonaceous clays. 

Ash-coloured and yellow sands, with thin irregular wavy seams of 
light- and dark-blue clay, and bands and patches of imperfect brown 
ironstone. 

Ash-coloured and yellow sands, with thin irregular wavy seams of light- 
and dark-blue clay, and bands and patches of lignite and imperfect brown 
ironstone. 

Marine band. 

Variegated beds of the Wealden. 

List of Fossils from the Marine Bands of JPunfield, given 
BY Prof. Judd. (See p. 215 of his Memoir.) 

Teeth of Lamna, sp. 

„ PycnodtMy sp. 
Ammonites JDeshayesii, Leym. 
Vicarya pizctietana, Vilanova, sp. 

„ Lujanij De Vemeuil et GoUomb. 
„ Pradoiy De Vemeuil et De Lori^re, 
Cerithium VHanovce, De Vemeuil et De Loridre. 

„ Pailleti, De Vemeuil et De Loriere. 
Turritdla ToumdH^ H. CJoquand. 

♦ ** On the Punfield Formation," * Quart. Joum. Geol. Soc.,' vol. xxvii. 
p. 207. 

Mr. C. J. A. Meyer (ibid.y vol. xxviii. p. 243) takes a different view of 
the relation of these beds. 
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Pleurotoma UtriUa8% De Vemeuil et De Lori^re. 

Fusus ? neocomiensis^ D'Orb. 

Adcson EsquercB^ De Vemeuil et De Lori^re. 

„ pradoanay De Verneuil et De Loridre. 
Actoeondla diviformis, H. Coquand. 
Trochus EsquercB, De Verneuil et De Lori^re. 
Natica Icevigata, Desh. sp. 

„ pradoaTMy Vilanova. 
Neritopsis minima, De Vemeuil et De Lori^re. 
Orthostoma VemeuHi, Vilanova, sp. 
Exogyra BoussingauUi, D'Orb. 

„ simuita, Sow. (dwarfed). 
Anomia laevigata. Sow. 
Flicatula asperrimay D'Orb. 
Pema Rauliniana, Pictet et Roux, 
Modiola giffreana, Pictet et Boux. 
Area cymodocey H. Coquand (young). 
Area, sp. 
Cardium subhtllanum, Leym. 

„ impremmh, Desh. 
Astarte, sp. 
Isocardia nasuta, H. Coquand. 

If sp. 
Leda scaphaides, Pictet et Campiche. 
Tdlina ? gihba, H. Coquand. 
Corhtda striatuUiy Sow. 
Phciadomya semicostaia, Ag. 
Pholadidea (borings). 
Serpula, 
Numerous small univalves and bivalves, fragmentary and 

undeterminable. 
Much wood and carbonaceous matter. 

Many of the above are new to Great Britain. 

Though the section is much obscured by dihris and vegetation, 
the marine bed is easily recognised, as, from its hardness and 
continuity, it shelves out half-way up the cliflf in a grey compact 
mass (weathering brown), composed of Ostrea and other broken 
shells, in texture between the Cinder Bed and the Purbeck Marble. 
Another section of the Punfield beds is visible at Worbarrow Bay. 
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Chalk. 



North of Swanago Bay to the Foreland, the Chalk layers present 
the Bame irregular ciiaracter aa at Mewps Bay (Weymouth 
aide), heing vertical oq the left or south side, while on the north 
they are horizontal, aud curved at their junctiou. The sea has so 
acted on this line of cliff as to detach columnar masses and 
pinnacles of chalk harder than the rest, the moat conspicuoua of 
which is known hy the name of " Old Harry." Numerons oavems 
have also been worn in the cliff. Tliese conditions have their 
counterpart on the opposite coast of the Isle of Wight in the 
remarkable curved strata of Scralchell'a Bay and the Needles. 
But few fossils occur in the chalk cliffs of Swonage Bay. 

I Tbrtiarv. 

\ Plastic Clay or Wodwioh series. {L<rwer EBCene.) 

Continuous with the Chalk cliffs, and forming the southern 
boundary of Studland Bay ; these beds are charged with iron, 
to which they owe their bright and varied coloure, as at Alum 
Bay. 

I am not aware of any fossils being found here, though in the 
equivalent beds at Woolwich, Reading, and other places they 
contain a mixture of marine and freshwater shells. 



P Lower Bagihot Sands and Clay, 

The shore at Studland Bay and coast beyond forma the eastern 
boundary of this series. Leaves of Dicotyledonous Plants are 
numerous in the white clay beds and sands east and west of 
Bournemouth, and which have also yielded other plants, abundant in 
genera and species, bearing affinity to the sub-tropical flora of 
Australia and India. 

The notable block of sandstone, the Agglestone, overlooking 
Studland Bay, is a product of the Bagahot series. The softer 
portions of the sandstone having been denuded away by atmo- 
spheric action, the harder concretionary maas liaa been left standing 
as we now see it. The Lower Bagshot Beds extend over a large 
pert of Dorset, north and west of Studland, where, the soil being 
1, the agricultural value of the land is low, and it remains in 

my places an uncultivated heath. 
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IT or DDTtBEt. ^^M 

a good section ^H 
ction with tha ^* 



Tlie new railway from Warebam to Swmage gives a _ 
of Drift Gravel over Lower Bagahot Sand at the Junction with the 
main line. Thence to Corre there are cuttings in the sands and 
cla7B of the Bagshot Beries, the latter sometimea lying in hollows 
of tha former. At Corfe the line cuta through the Chali, which is 
there very hard, and with a mass of gravel over it on the north. 
From Corfe to Swanage there are many cuttings in the variouely 
cobured claya and aands of the Wealden Seriea ; but the line no- 
where tonchea the Pnrbeck Beds. The work ia not jet Gniahed. 



Ibfbbior Oolite. 



West of Ahbotshury to Burton Cliff, one mile east of Bridport I 
Harbour, the coast offers no feature of geological interest. Shingle I 
and JEolianor blown sand, as indicated in the map of the Geological I 
Survey, form the coast-line between these two points. 

At Burton Cliff the sands of the Inferior Oolite occupy tml 
isolated position, but reappear in the very fine section displayed in 
perpendicular cliffs 200 feet high, east of Bridport Harbour. This 
formation, which is of a uniform character, consists of iron-«hot, 
fos-coloured sands, with layers of hard calcareous bands, ourioOHly 
weathered. The whole aeries is very poor in fossils. These beds 
come to the surface ^ain at West Cliff on the west side of theHor- 
bour, being faulted against the Fullers' Earth and Forest Horble ; 
the entire thickness of the section liere is estimated by Dr. T. 
Wright at about 400 feet. These sands, together with the Cepha- J 
lopoda Bed — which (especially in West Dorset and Somerset) isl 
distinguished by the importance, both as regards number of specieal 
and individuals, of AmjiwniteB, iiauiili, and JklemniUs, which it 
has been fonnd to contain — have been coloured on the maps of the 
Geological Surrey in accordance with the views of Dr. Thomaa 
Wright, by whom they were referred to the Upper Lias— and who 
remarked that "the Cephalopoda-bed contains a number of well- f 
known Liassic Ammonites, NautUi, and Belemnitea, aud t 
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the wei^t of palaBontological evidence is in favour of the 
supposition, that it belongs to the Lias, rather than to the Oolite 
formation." In other words, that the ** Cephalopoda-bed was the close 
of the Liassic, and not the commencement of the Oolitic period.''* 
Prof. John Phillips, considering the Dorsetshire or Bridport Sands 
as intermediate between the Upper Lias and the Inferior Oolite, 
named them '' Midford Sands," Midford near Bath being the spot 
where they were first denominated by William Smith as the sand of 
the Inferior Oolite. 

Prof. Buckman's views accord with those of the Geological Survey ; 
only, " that, while the Gloucestershire Cephalopoda-bed is at the 
base of the Inferior Oolite, or top of the Upper Lias, the Dorset 
Cephalopoda-bed is near the top of the former ; " and " this position 
has been supported by the similarity^ not the identity, of the 
Cephalopods, which, indeed, have been held to point to Lias rather 
than to OoUte."t 

Mr. H. W. Bristow, who surveyed and mapped much of the 
Oolites of Gloucestershire and Somersetshire, and nearly all the 
Oolitic strata of Dorsetshire, is of opinion that there are two dis- 
tinct but conformable deposits of sand in the southern extension of 
the Inferior Oolite. The upper sands with occasional thin and in- 
terrupted beds of limestone, and the sandy limestones of Ham Hill, 
he believes to represent the lower part of the Inferior Oolite Lime- 
stone of the Cotteswolds ; while the underlying sands seen in the 
road-cutting on the east side of Yeovil are on the same horizon as 
the sands of Midford near Bath. 

These last form the natural base of the Inferior Oolite series, and 
belong stiatigraphically to the Inferior Oolite rather than to the 
Upper Lias. 

At Eype Cliff the Middle Lias is well shown, capped further 
west, at Thomcombe Beacon and Down Cliff, by Upper Lias and 
Midford Sands. Detached blocks at the base of the cliff yield 
many fossils of the Upper and Middle Lias; one bed of grey 

* '* On the Palseontological and Stratigraphical relations of the so-called 
Sands of the Inferior Oolite," by Dr. Thomas Wright, * Quart. Journ. Geol. 
Soc* for 1856, vol. xii. p. 292. 

t « On the Fossil Beds of Bradford Abbas and its Vicinity," * Proc. Dorset 
Nat. Hist, and Antiq. Field Club,' vol. i. p. 64, 1877, by Prof. James Buck- 
man. See also '* The Cephalopoda-Beds of Gloucester, Dorset, and Somerset, 
by the same author, ' Quart. Journ. Geol. Soc.,* vol. xxxiii. p. 1, 1877. 
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micaceous sandstone Las yielded many specimens of Ophioderma 
tenutbranchiataj Forbes. 

Other fossils found in the detached blocks are: — Ammonites 
m^rgaritatus (small specimens only, but numerous) ; Fentacrinus 
columns (probably P. gracilis) ; AvictUa (two species) ; Modiola 
Soiverbyana ; also portions of Ammonites, Nautili, and Belemnites 
of undeterminable species. 

In the valley-slopes of Chideock and Eype there are large 
deposits of Chalk-flints. 

The numerous quarries in the Inferior Oolite of Burton Bradstock 
formerly yielded a rich harvest of fossils ; but of late years the 
"ragstone," which is only adapted for rough purposes, has been 
little in demand. 



List of the more abundant Fossils from the Inferior Ooi.itk 
OF Bridport and Burton Bradstock. 

Cephalopoda. 

Ammonites Aalensis, Ziet. 
„ Brongniarti, Sow. 

„ Brocchii, Sow. 

„ dimorphus, D'Orb. 

„ GervUlii, Sow. 

„ ffollandoe, S. Buckman. 

„ Eumphrestanus, Sow. 

„ Martinsii, D'Orb. 

„ Ooliticus, D'Orb. 

„ Parkin soni, Sow. 

„ polymorphus, D'Orb. 

„ suhradiattbs. Sow. 

serpentinuSf Bein. 
Trudlii, D'Orb. 
„ variabilis, D'Orb. 

Nautilus lineatus, Sow. 

„ excavatus. Sow. 
Belemnites giganteus, Schloth. 

,. ? 

Ancyloceras annvlatum, Desh. 
„ Wcdtoni, Mor. 
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Gasteropoda. 

Alaria PhiUipsii, D'Orb. 
Euomphalua tuberculosa^ Thorent. 
Buccinum ? 
Natica ? 

Cirrus nodosus, Sow. 
Fleurotamaria elongata. Sow. 
^ „ ornata, Defr. 

„ proteus. Deal. 

„ pallium (pmataf Sow.). 

„ purictafa, Sow. 

CONOMIFERA. 

Astarte modiolaris, Lam. 
„ obliqua^ Desh. 
„ ungulata, Phil. 
Exogyra, 
Lima notata^ Munst. 

„ sem,icircvlaris^ Goldf. 
Hinnites tenuistriatus, Munst. 
Modiola miniTna, Sow. 
Myadtes Jurassic Brong. 
Nucula. 

Opis trigonaliSy Sow, 
Pecten lens, Sow. 
„ loeviradiatus, Waagen. 
„ cornutus, Quenst. 
„ demissus, Phil. 
Pinna. 

Trigonia costata, Sow. 
„ striata. Sow. 
„ tenuicosta, Lye. 

Bbachiopoda.* 

Terehratula Phillipsi, Morris. 
„ Stephanie Dav. 

♦ •* The Brachiopoda from the Inferior Oolite of Dorset and a portion of 
Somerset," by S. S. Buckman, * Proc. Dorset Nat. Hist, and Field Club,* 
vol. iv. p. 1. 
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Terebrattda (abundant) sphceroidcUiSf Sow. 
„ decipiens, E. Desl. 

„ WcUtoni, Dav. 

WaMheimia angUca, Oppel. 
„ carinata. Lam. 

Bhynchondla senticosa, V. Bucb. 
„ spinosa, Scblotb. 

„ cynocepJicUa, Ricb. 4 



ECHINODEBMATA. 

CoUyrites ringens, Ag. 

„ Jmordatvs, Desor. 
Clypeus cUtus, McCoy. 
Cidaris Botbchard% Wrigbt. 
Echinus higrantUariSf Lam. 
Holectypm depressus^ Lam. 

„ hemispheHcus, Desor. 
Nudeolites Agassizi^ Wrigbt. 

Qaarries at Powerscourt, Loders, and otber places inland, and 
nortb of Bridport, yield fossils of tbe same general cbaracter as tbe 
above. 

Tbe Rev. G. F. Wbidbome, M.A., in ** Notes on some Fossils, 
cbiefly Mollusca, from tbe Inferior Oolite," describes several new 
species and refers to otbers found at Burton Bradstock, 'Quart. 
Joum. Qeol. Soc.,' vol. xxxix. p. 487 (1883). In tbe same volumie 
(p. 541) are descriptions of fossil sponges from tbe Inferior Oolite 
by Prof. W. J. Sollas. Tbe following are referred to Burton 
Bradstock : — Masfodictyum Whidbomi, Leptophragma fragtUf 
Plectaapyris major, CalcUhiscus varidafus, Flatychonia degans, 
Perondla Metahronnii, 

Tbe Cepbalopoda and otber Fossils wbicb distinguisb tbe Inferior 
Oolite beds of Dorsetsbire, ai-e principally from tbe ricb localities of 
Bradford Abbas — Halfway House, near Sberbome, and tbe dis- 
trict around Yeovil. Many of tbese bave been described by Prof, 
Buckman and Mr. S. S. Buckman in tbe ' Quart. Joum. GeoL Soc.,* 
and in tbe 'Proceedings of tbe Dorset Nat. Hist, and Field 
Club.' 

Tbe list of Fossils from tbe Inferior Oolite of Dorset baa been 
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enriched by the discovery of the lower jaw and other portions of 
the head df Megalosawnia Bucklandi, Meyer, found by Mr. Clemin- 
shaw in the freestone of the Inferior Oolite, near Sherborne, and now 
in the Museum of the Sherborne Grammar School. This specimen 
is the subject of a Paper by Prof. Owen, read April 25, 1883, * Quart. 
Joum. Geol. Soc.,' vol. xxxix. p. 334, Plate xi. (1883). 



Fullers* Eabth. 

Overlying, and faulted against, the Sands of the Inferior Oolite, 
this formation is represented at West Cliff, west of Bridport Harbour, 
by a thick bed of grey marl, which may also be recognised by the 
following fossils : — 

Avictda echinata. 

Ceromya concentrica, Sow. 

OerviUia, 

Goniomya. 

Modiola minima, Sow. 

Ostrea acuminata. 

„ large fiat species. 
Fecten hemicostatus, 

„ lens, 
Fholadomya carinata, Munst. 
Bhynchonella farcfa. 

„ varians. 

Terehratula glohata, 

„ omithocephala, 
Trigonia, clavellated form. 
„ costata. 

Also numerous species of small shells, corals, &c., on flagstones, 
Lignite, and Pyrites. 



Forest Marble. 

This formation is nowhere better developed than at Bothen- 
hampton, a village one mile east of Bridport Harbour, where,, in a 
large open quarry, the beds of hard shelly limestone are worked for 
paving- and building-purposes. 
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Section at Bothenhampton Quabby. 

Greyand other light-coloured Clays 6 feet. 

Yellowish and grey stone, bedded and cross-bedded 
from 1 inch to 18 inches in thickness — the surfaces 
of the beds covered with comminuted shells, &c. .. 25 „ 

Clay at base, of varying thickness. 

Greatest depth of quarry • 42 „ 

The beds dip inland. 

West of Bridport Harbour the cliff is capped with Porest'Marble, 
corresponding, where exposed, with the beds at Bothenhampton. 

List of Fossils found here and at Bothenhampton. 

Avicula costata. Sow. 
Lima duplicata^ Sow. 

„ cardiiformis, Sow. 
Modida Lonsdalei, Lye. 

„ minima^ Sow. 
Mytilus. 
Ostrea. 
Fecten arcuattis, Sow. 

„ lensy Sow. 
Pema. 
Terebratvla ohovata, Sow. 

„ inteTTn^ia, Sow. 

„ digona, Sow. 

Bhynchonella varians, Schloth. 
Apiocrinus rotundus^ Miller. 
Acrosalenia hemicidaroideSf Wright. 

„ spinosa, Ag. 

Echinobrissus dunicularis, Llhwyd. 
HoUctypvs depressus, Leske. 
Bones of Dinosaur. 

Numerous flagstones, composed of cemented masses of broken 
shells. At Chideock there are cliffs and quarries of Inferior Oolite 
rich in Fossils, of species similar to those of Burton Bradstock. The 
Lias formation of Charmouth and Lyme Regis forms the western 
extremity of the coast of Dorsetshire. The following are some 
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of the publications which relate to the Geology of this celebrated 
locality. 

E. C. H. Day, " On the Middle and Upper Lias of the Dorsetshire 
Coast," * Quart. Joum. Geol. Soc.,' vol. xix. p. 278 (1863). 

H. T. De la Beche, ** On the Lias of the Coast in the yicinity of 
Lyme Kegis, Dorsetshire," 'Trans. Geol. Soc.,' 2nd Ser. vol. ii. p. 21. 

Dr, Buckland, "Bridgewater Treatise," vol. ii., for description 
and figures of some of the more remarkable fossils of the Lias of 
Dorsetshire. 

Note. — ^The Inferior Oolite on the coast of Normandy, opposite to that of 
Dorsetshire, is characterised by the number and variety of its fossils, many 
of which are common to both sides of the Channel. Dr. H. Woodward and 
myself, with Prof. Deslongchamps, spent some time in examining the col- 
lection formed by M. Carabeuf, from the Oolitic beds of Bayenx and Caen, 
and we were of opinion that for variety and state of preservation the col- 
lection was unrivalled. It has since been purchased by Prof. Deslong- 
champs, and forms the materials for his Memoir on the Fossils of the 
Inferior Oolite of Normandy, now in course of publication, though slow in 
its issue. 



The following notes, contributed by Mr. B. Etheridge, F.K.S., 
with the accompanying vertical section, illustrate the structure of 
the coast west of the Chesil Bank from Burton Bradstock to Brid- 
port Harbour. 

'* The cliffs are composed of 100 feet of yellow Upper Lias Sands, 
and a capping of Inferior Oolite not exceeding 10 feet in thickness ; 
also in one place, about the middle of the bay, a thin covering of 
Fullers' Earth. In descending order the upper 10 feet represents the 
thickness of the Inferior Oolite of the Cotteswolds near Cheltenham 
(there measuring upwards of 300 feet) : these rocks have thinned 
away in deposition along their line of strike rather than dip, from 
that area to the coast at Bridport Harbour and Burton Bradstock. 
The 10 feet of strata above the yellow sands contain the two chief 
zones of the Inferior Oolite, viz. the upper or Parkinson! (A), here 
only 4 feet 3 inches thick, but rich in characteristic fossil remains ; 
and below it the Humphresianus zone (B), only 2 feet thick, but 
equally full of the type fossils (^see section). The zone of Am- 
rnonites Murchisoni appears to be absent, but is replaced by the 
Jurensis zone and Cephalopoda-bed (C), which unitedly measure 
only 3 feet 3 inches. These three divisions rest upon the Belemnite 
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Fig. so. Vertical S«tioB near Brldport Harbour, ByK.Etheridg8, F.R.S. 
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bed (D), which is immediately succeeded by the 150 feet of yellow 
sands (E) (100 feet being visible) composing the cliffs, and which are 
banded by numerous indurated calcareous sandy layers (Doggers) 
with a few fossils of Upper Lias types ; these sands are in reality 150 
feet thick, and rest at Down cliff upon Upper lias clay. This is not 
seen east of Bridport Harbour, being below the sea-level. 

" It is the upper 10 feet of Inferior Oolite that is of chief interest 
in this cliff section. About the middle of the bay a down- 
throw fault shows the Fullers' earth above the two-foot Inferior 
Oolite Limestone. The two beds comprising the Zone of Am. 
Parkinsoni are 4 feet 6 inches thick, and contain a large assemblage 
of fossils, amongst which are the following, and may readily be col- 
lected : Ammonites Parkinsoni, Am. Martinsi, Am. Truellii, Am. 
subradiatus. Am, Oarantiamis, Am. Sowerhyi, Ostrea fldbdloides, 
Lima prohoscideaf FhcHadomya Jidicula, F. HeratUti, Homomya 
Vezdayij Clypeus cUtus, Cdlyrites ringens, Myoconcha crassa, 
Astarte modiolaris, A. quadrafa, Terebratula Phillvpsii, T, glohata, 
Trigonia costata, &c., &c. 

" The base of the Zone of Am. Parkinsoni contains a thin band 
or 3-inch bed completely made up of Terebratula ghbata, beauti- 
fully preserved; this is succeeded by the beds comprising the 
Zone of Am, Humphresiantcs, about 2 feet thick, and in which the 
characteristic Ammonite abounds, associated with Astarte modidaris, 
Myacites Jurensis, &c. Argillaceous iron nodules occur at the base 
and determine the line of division between the Zones of Am. Hum- 
pAresianus and thatof udm. Jurensis, which shows a denuded surface 
and slight unconformity. The five Jurensis beds measure 4 feet 
3 inches. The upper 1 foot contains Am. Jurensis, Am. opdlinus, 
and Am. variabilis, Bhynckondla cynocepJiala and Pecten barbatus, 
succeeded by a sandy bed, 18 inches thick, containing Am, opalinus, 
Myacites unionides and Lyssianassa V. Scripta, &c. This bed rests 
upon a clay stratum 3 inches in thickness, containing Am. 
opalinus ; 18 inches below this are numerous Belemnites in a thin 
bed resting upon the yellow Upper Lias sands, which, as before 
stated, measure 150 feet when all seen, and are the equivalent of the 
Mitford and Yeovil Sands. Huge blocks, made up of the three 
zones, and which have fallen from the summit of the cliff, strew 
the foreshore about the middle of the bay, and in them the entire 
history of the deposition of the Lower Oolites may here be studied 
and determined." — R. E. 
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APPENDIX. 



MARINE FAUNA OF THE COAST OF DORSET 

That have come under my observation ; chiefly from Weymouth 

Bay and the Sea around Portland. 

MOLLUSCA, 

Named in accordance with * British Conchology,' 
by Dr. J. Gwyn Jeffreys, F.R.S. 

The greater portion of the list is made up of deep-water species, 
only to be procured by dredging. 

Montagu, in his Testacea Britannica, 1803, refers several species 
to the coast of Weymouth, on the information of Mr. Bryer, that in 
no authenticated instance have since been found either here or on 
any other part of the British coast. Some of these are well-known 
West Indian species ; but Montagu having regarded them as native, 
they have been inserted in the Pulteney Gatal(^e,* as well as in 
other publications ; but 4n the ' British Mollusca,' by Forbes and 
Hanley, as also in Dr. Jeffreys' later work, they are considered as 
exotic, and accordingly expunged from the list of British shells. 

The common shells are denoted by the prefix 1 ; the figure 2 
denotes those which are less common, and 3 those which are rare^ 

This does not, however, indicate their general rarity, but only as 
applied to Weymouth, and even there is not permanent. From 
local causes, shells change their ground, and for a time disappear. 

* A Catalogue of the Natural History of the County of Dorset, by Sir 
W. Pulteney, F.R.S., published 1798, as an appendix to Hutchins* * History 
of Dorset,' 2nd edition. The above catalogue, though imperfect when 
compared with more recent observations, contains much original and 
valuable information. 
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Bivalves, 



1 Anomia ephippiom. 3 

2 „ aculeata. 

3 „ patelliformis. 

1 Area lactea. 3 
3 Argiope lunifera. 2 
3 „ cap8ula(ca5<rcme?ymre).2 
3 Astarte triangularis, 3 
3 Axinus fiexuosus. 2 
3 Gardiam aculeatum. 3 

2 y, echinatum. 3 
1 „ edule, var, 2 

1 „ exiguum. 3 

2 „ fasciatum. 2 
2 „ Norvegicnm. 2 
'2 „ nodosum. 1 
2 „ tuberculatum. 2 

2 Geratisolen legumen. 3 

3 Chiton cancellatus. 2 

1 „ cinereus. 2 
3 „ discrepans. 3 

2 ,, fiusicularis. 3 

3 ,, gracilis. 3 
3 „ ladvis. 2 

1 Gorbula gibba. 2 
3 „ V. rosea. 2 
3 Crenella rhombea. 2 

2 Cyprina Islandica. 1 

2 Gyamium minutum. 3 

3 Gochlodesma pretenue. 3 
3 Diplodonta rotundata. 1 
3 Donax politus. 2 

1 „ vittatus. 3 
3 Galeomma Turtoni. 1 

2 Gastrochfi^na modiolina. 3 

3 Qastranafragilis? 2 

2 KeUia suborbicularis. 1 
1 Lasea rubra. 1 

3 Leda caudata. 2 



n 
n 

99 
99 



Lepton squamosum. 
„ ClarkiaB. 

„ nitidum, v. convexum. 
Loripes (leucoma) lacteus. 
Lucinopsis undata. 
Lucina borealis. 
Lyonsia Norvegica. 
Lutraria elliptica. 
„ oblonga. 
Lima Loscombii. 
Mactra elliptica. 
solida. 
truncata. 
subtruncata. 
stultorum. 
„ v. cinerea. 
Modiolaria costulata. 
discors. 
marmorata. 
Montacuta ferruginosa. 
substriata. 
bidentata. 
Mya truncata. 
„ arenaria. 
Mytilus AdriaticuB. 
„ barbatus. 
„ edulis and var. 
„ modiolus. 
„ phaseolinus. 
Nucula nucleus. 
„ v. radiata. 
„ nitida. 
Ostrea edulis. 
Pandora inseqnivalvis. 

„ yar. obtusa. 
Pecten maximus. 
„ opercularis. 
„ v. lineatus. 



99 



99 



99 
99 
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2 Pecten pusio. 

2 „ tigrinus. 

3 „ v. costata. 
1 „ varius. 

1 Pectonculus glycimeris 

2 Pholas Candida. 
2 „ dactylus. 

2 „ parva. 

3 Pholadidea papyracea. 

2 Pinna radis. 

3 Psammobia costulata. 

2 „ Ferroensis. 

3 „ tellinella. 
1 „ vespertina. 

1 Saxicava mgosa. 

2 „ y. arctica. 

3 Solecurtos antiquatus. 
3 „ ooarctatus. 

1 Solen ensis. 

2 „ pellncidns. 

1 „ siliqoa. 

2 „ vagina. 

2 Scrobicularia alba. 

3 „ prismatica. 
1 „ piperata. 

1 „ tenuis. 

3 Sphadnia Binghami. 
3 Tapes aureus. 



2 Tapes decussatus. 

1 „ puUastra. 

2 „ V. perforans. 

1 „ virgineus. 

2 Tellina balthica. 
2 „ crassa. 

2 „ donacina. 

1 „ fabula. 

2 ,, squalida. 

1 „ tenuis. 

2 Teredo navalis. 

2 ,, Norvegica. 

2 „ megotara. 

3 Thracia convexa. 
3 „ distorta. 

8 „ papyraoea. 
3 f, yillosiuscula. 
3 y, pubesoens. 
2 Yenus casina. 
2 „ exoleta. 
2 „ fasciata. 
1 „ ovata. 

1 „ gallina. 

2 „ lincta. 

8 „ verrucosa. 
2 Yenerupis irus. 
2 Xylophaga dorsalis. 



Univalves. 



3 Aclis ascaris. 
3 „ unica. 

2 Acera bullata. 

3 Actaeon tomatilis.' 

8 Adeorbis subcarinatus. 
2 Aplysia punctata. 

2 Aporrbais pespelicani. 

3 Assiminea littorea. 
2 Barleeia rubra* 

1 Buccinum undatum. 



2 Bulla hydatls. 

2 Capulus Hungaricus. 

1 Galyptrssa chinensis. 

3 Gsecum glabrum. 

2 „ trachea. 

1 Cerithium reticulatiun. 

3 „ adversiun. 

3 Cerithiopsls tuberculare. 

2 Gyclostrema serpuloides. 
2 „ Cutlerianus. 
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2 GlyooBtreBoa nitens. 

2 Gyprea Enropaea. 

3 Gylichna cylindiacea. 
2 „ obtmuL 

2 Dentalimn entalis. 

3 „ tarentinnm. 
3 Defiancia gracilis, 

3 „ linearis. 
3 „ purpurea. 
2 Emarginula fissura. 

2 „ rosea. 

3 Eulimella acicula. 
3 Eulima bilineata. 

2 „ polita. 

3 „ sabulata. 
3 „ distorta. 
2 Fissurella grasca. 
2 Fusus antiquus. 
2 „ gracilis. 

2f Helcion pellucidum. 

2 „ V. laevis. 

3 Homalogyra atomus. 

3 „ rota {extremely rare), 

1 Hydrobia ulv£e. 

1 „ ventrosa. 
3 Jeffireysia opalimu 

2 Lacuna crassior. 

2 „ divaricata. 
2 „ pallidula and var. 
2 „ puteolus, 
2 Lamellaria perspicua. 
2 Lachesis minima. 
1 Littorina litorea. 
1 M neritoides. 
1 „ obtueata. 

1 „ rudis. 

2 „ V. patula. 

2 „ V. tenebrosa. 

3 Marginella Inyis. 

1 Melampus bidentatus. 
1 ,• y. alba. 



f> 



2 Melampus myosotis. 

3 Murex corallinus. 
2 „ erinaceus. 
2 Nassa incrassata. 
2 „ pygmea. 

1 „ reticulata. 

2 Natica Alderi. 
2 „ catena. 

2 Otina otis. 

3 Ovula patula. 

2 Odostomia acuta. 

3 ,» coDoidea. 
3 „ decussata. 
3 ^ diaphana. 
3 „ fenestrata. 
3 „ insculpta. 

3 „ interstincta. 

3 „ Lukisi. 

3 „ lactea. 

3 „ pallida. 
3 „ plicata. 

3 „ rufa. 

3 „ spiralis. 
3 „ turrita. 

3 n unidentata. 

1 Patella yulgata. 

2 „ y. atbletica. 

2 PbiHne aperta. 

3 ,, catena. 

8 „ punctata. 
3 Pleurobranchus membranaceus. 
3 „ plumula. 

„ yar. alba. 

3 Pleurotoma costata. 

2 ,, leyigata. 

3 „ nebula. 

2 „ rufa. 

3 „ striolata. 

3 „ septangularis. 

3 „ turricula. 

2 Phasianella polla. 
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1 Purpura lapillus. 
3 Rissoa cancellata. 



2 Skenea planorbis. 
2 Scaphander lignarius. 



1 


99 


cingillus. 


2 Tectura 


, virginea. 


1 


» 


V. rupestris. 


1 Trochua 


1 cinerarius. 


1 


>» 


costata. 


2 


99 


exasperatus. 


3 


99 


costulata. 


2 


99 


granulatus. 


2 


» 


fulgida. 


2 


99 


lineatus. 


2 


» 


inconspicua. 


2 


99 


magus. 


2 


» 


V. variegata. 


2 


99 


Montacuti. 


1 


>» 


membranacea. 


2 


99 


striatus. 


3 


W 


proxima. 


1 


99 


tumidus. 


1 


» 


parva. 


1 


99 


umbilicatns. 


1 


» 


V. interrupta. 


1 


99 


zizyphinus. 


1 


» 


punctura. 


2 


99 


V. Lyonsii. 


2 


» 


striata. 


1 Turritella terebra. 




9> 


striatula. 


1 


Truncatella Montagui. 


2 


»9 


semistriata. 


3 


Trophon muricatus. 


3 


» 


violacea. 


3 


Utriculus hyalinus. 


2 3ca1aria communis. 


1 


99 


obtusus. 


3 


J> 


clathratula. 


2 


99 


tnincatulus. 


2 


99 


Turtoni. 


2 Velutina laevigata. 


3 Skenea Gutleriana. 














Cephalopoda. 





1 Loligo vulgaris (Squid), Lam. 

2 „ media, Lin» 

2 Octopus vulgaris, Lam, 

1 Sepia officinalis, Ltm. 

2 „ Bondoleti, Leach. 

EOHINODEBMATA. 

Named from " Forbes' History of British Starfishes." 

Starfishes. 

Ophiura texturata. 

„ albida. 
Ophiocoma rosula (com. Brittle-Star). 

„ neglecta. 

„ granulata. 
beUis? 
XJraster rubens. 
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Gribella oculata. 
Solaster papposa. 
Palmipes membranaceus. 
Asterias aurantiaca. 

Echini, 

Echinus sphsBra. 

„ miliaris (common). 
Echinocyamus pusillus. 
Spatangus pnrpureus. 
Amphidotos oordatos. 

Among the rarer objects found on the Weymouth coast is the 
Comatida rosacea (Rosy Feather-Star) or Fentacrinus Europceus, 
Fleming. This remarkable creature is in its earlier stage of exist- 
ence a stalked crinoid, having a fixed and basal attachment like 
one of the fossil Encrinites. It afterwards changes its nature by 
passing into the " Feather-Star," when it is capable of locomotion. 
In this state it might be taken for the common ''Brittle-Star,'' 
from which, however, it dififers: — 1st. In having ten arms — or 
rather five bifurcated arms. 2nd. A cup-shaped base, sharply convex 
on one side, and concave on the other. In swimming, its motion 
resembles that of the large Medusas (Jelly-fish) and is effected by 
advancing the arms alternately, five at a time. In its star-like form 
it is a beautiful object^ of deep rose colour ; it is of raro occurrence, 
and has not beforo been recorded as found on the Dorsetshire coast. 



LIST OF LAND AND FRESH-WATER SHELLS 
From the neighbourhood of Weymouth. 

Named after the 'British Conchology,' by Dr. Jeffreys, F.R.S. 

Sphadrium comeum. Neritina fiuviatilis. 

„ var. lacustre. Bythinia tentaculatA. 

Pisidium amnicum. Hydrobia similis. 

„ var. pulchella. „ ventrosa. 

„ pusillum. Yalvata piscinalis. 

„ var. obtusalis. „ cristata. 

„ roseum. Planorbis albus. 
Anodonta cygnea. n complanatus. 
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Planorbis oontortiis. 


Helix nemoralis. 


„ spirorbis. 


99 


var. hortensia 


„ nitiduR. 


99 


„ hybrida. 


„ nautilens. 


99 


„ pygmea. 


„ vortex. 


99 


pulcbella. 


Physa fontinalis. 


99 


var. oostata. 


„ hypnorum. 


99 


rufesoens. 


Limnsea auricularia. 


99 


rotandata. 


„ var. acuta. 


99 


virgata. 


„ pereger. 


99 


var. carinata. 


„ palustris. 


Zonites alliarius. 


„ stagnalis. 


99 


crystallinius. 


„ truncatala. 


99 


excavatns. 


„ glabra. 


99 


cellarins. 


Ancylns fluviatilis. 


99 


nitidns. 


„ lacustris. 


99 


piirus. 


Arion ater. 


99 


radiatulus. 


„ hortensis. 


Bulimus acutus. 


Limax agrestris. 


99 


obscnros. 


„ arborum. 


Papa secale. 


„ flavus. 


99 


umbilicata. 


Succinea pntris. 


99 


marginata. 


Vitrina pellacida. 


Vertigo antivertigo. 


Helix aculeata. 


9* 


edentola. 


„ aspersa. 


99 


pygmea. 


„ cantiana. 


Balea 


1 pervfflBa. 


„ concinna. 


Glausilia rngosa. 


„ caperata. 


99 


laminata. 


„ ericetomm. 


Gochlicopa tridens. 


„ fusca. 


i 


„ lubrica. 


„ ftdva. 


Achatina acicula. 


„ hispida. 


Carychium minimum. 


„ lapicida. 


GydoBtoma elegans. 


Bviimu8 acutua has a 


consenial h 


abitat on the sandy banktf 



between Ferry Bridge and Portland ; and the small EeHx ooperoto, 
in like numbers covers the Downs and grassy lands of Portland. 
A writer in ' Blackwood,' in an article on the South Down breed of 
sheep, attributes the quality of their mutton, as also that of the 
Portland sheep, to their feeding on the latter species. 
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LIST OF FERNS GROWING IN THE NEIGHBOURHOOD 

OF WBYMODTH. 

The nomenclature is that of ' Bentham's Handbook of British 

Flora.' 

Blechnum spicant, Both. — ^Hard Fern. Common in hedges and 

woods. 
Pteria aquilina, L. — Eagles* Wing or Common Brake. Common. 
Pdypodium vulgare, L. Portland. (Common Polypody.) 

„ ph^opteriSf L. — Beach Fern. HefBieton Woods, rare. 

OystoperisfroffUiSf Bemh. — Brittle Bladder Fern, Not uncommon. 
Aspidium aculeatum, L. — Prickly Fern. Common in hedges. 
„ angtUare — Angular Shield Fern. 
„ ThdypteriSy Sw. — Marsh Fern. Wool Heath. 
„ spimdosmn (JF<Bnescii\ Sw. — Soft Prickly Shield Fern. 
In woods N.E. of Weymouth. 
Aspidium crUtatum {dilatata\ Sw. — Soft Prickly Shield Fern. In 

woods N.E. of Weymouth. 
Aspidiwm rigidum, Sw. — ^Rigid Fern. On the road to Bere. 
„ filix-maa, Sw.— Male Fern. Common. Portland. 
„ „ var, affiniSf Sw,,/". m., rare, 

Pdypodium alpestre, Hoppe. E. Lulworth, ra/re, 
Aaplenium JUix-fceminay Bemh. — Lady Fern. Common. 

„ marinumy L. — Sea Spleen wort. Portland and Lulworth, 
rare, 
AspHenium trichomaneSy L. — Maidenhair Spleenwort. Portland 

and Bindon Abbey. Common. 
Asplenium Putormuraria, L. — ^Wall Rue Spleenwort. Portland 

and Wool. Abundant. 
Scolopendrium wdgare^ Sw.— Hart's Tongue Fern. On " Look out " 

and Portland. 
Ceterach offidnarurny Wild. — Scaly Spleenwort Portland and 

Wool, rare, 
Botrychittm lunarian Sw. — ^Moonwort. Pare, 
Ophioglossum vtdgatumy L. — Adder's Tongue. Bindon Abbey. 
Osmunda regaUsy L. — ^Flowering Fern. Bindon Abbey and 

Wareham. 
Cystopteris montana, Bemh. — Mountain Fern. Wool and Port- 
land, rare. 
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RARER PLANTS TO BE OBSERVED NEAR WEYMOUTH. 

Adonis autumncUis — Portland. 
Arabia hirsuta — Portland. 
Ayoerula cyimnchica — ^Lulwortli. 
Aster tripoliwm — Salt Marshes. 
Atriplex portulacoides — ^Marshes by Backwater. 
„ Babingtonii — Shores. 
„ liUorcUis — Ghesil Bank. 
Artemisia absinthittm — Portland. 
Alopecn/rus buXbosus — Salt Marshes. 
Ammophila arundinacea — Sandy Shore. 
Avenafattta — Fields and Cliffs. 
AnthyUis vulnera/ria — Cliffs. 
AntJiemis nohilis — Lodmoor. 
Bupleurvm tenuissimum — ^Lodmoor, &c. 
Borago officinalis — Portland. 
Beta Tnaritima — Salt Marshes, Fleet. 
Brachypodiwm pinnatum — Cliffs (plentiful). 
CoMearia danica — Chesil Beach. 
CahiU maritima — Sandy Store. 
Carduus nutans (white flowers)— Portland. 
„ marian'us — ^Portland. 
„ palustris — Portland. 
„ tenuiflorus — Portland. 
Cichoritim intyhus — Cornfields and Roadsides. 
Conyza squarrosa (IntUa Conyza^ D, C) — ^Portland. 
Campanula glomerata^^IUxA to Dorchester. 
„ trachdittm — ^Lulworth. 

„ hyhrida — ^Portland. 

Convolvulus soldandla — Chesil Bank. 
Chenopodium maritimum — Salt Marshes. 
„ fruticosum — Chesil Bank. 

„ fidfolium^'Sear Backwater. 

Carex arenaria — ^Near Ferry Bridge. 
„ hinervis — Heaths. 
„ ccBspitosa — Heaths. 
„ distans — Portland. 
„ divisa — Backwater. 
„ flava — Heaths. 
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Carex puUcaris — Heaths. 

„ pendula — Abbots bury, E. of Swanery. 

„ riparia — Lodmoor. 

„ stdlulata — Heaths. 
Crithmum maritimum — Ghesil Bank. 
Diplotaxia muralis — Waste places. 
Eryngium maritimum — Chesil Bank. 
Erythrasa pvlckeUa — ^Portland, &c. 
Erigeron acre — Portland. 
Erodiwm maritimum — Portland. 
EupJiorhia paralias — Chesil Bank. 

„ Por^^TM^ica— Portland, &c., Chesil Bank. 
„ amygddloides — Portland. 
Eriophorum polystachyum — Portland, near Lighthouse. 
Fumaria capreolata — Portland. 

Fedia auricula (L,) (Valerianella auricula^ D, C.) — Portland. 
Filago (?) — Langton Herring (?) 

Festtica hromoides — Backwater Cliffs. 

„ uniglumis — Road by Chesil Bank, &c. 
Glau€ium luteum — Stony Beach. 
Geranium lucidum — Portland. 

„ columhinum — ^Portland. 
Gentiana amarella — Boad to Dorchester. 
Galeopsis ladanum — ^Portland. 
Glaux maritima — Marshes near Backwater. 
Gastridium lendigerum — Backwater Cliffs, &c. 
Hyoscyamus niger — Chesil Bank and Lulworth. 
Hordeum maritimum — Backwater Lanes. 

„ pratense — Fields and Cliffs (abundant). 
Hippocrepis comosa — Roadside near Fleet. 
Iris fcetidissima — Hedges (frequent). 
lunette acutvs — Shore of Backwater. 

„ compressus — Salt Marsh. 

„ Gerardi — Shore of Backwater. 

„ rruiritimus — 
Luzula muUiflora — Heaths. 

Linum angustifdium — Backwater and Ferry Bridge. 
Lathyrus aphaca — Portland, Wyke. 

„ mssoZia— E. of Sandafoot Castle. 
Linaria spuria — Lodmoor — Eadipole. 
„ elatine — Fields (rare). 
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LcUhyrus ma/ritimus (Sea Pea) — Chesil Bank, 
Medicago maculata — Cliffs, &c. 

„ denticiilata — Cliffs, &c. 
MercuricUis cmnua — Waste ground. 
Ohione portulacoides — Portland. 
Orohanche datior — Near Dorchester. 

„ minor — Portland. 
Onohrychis scUiva — Railway slopes. 
(Enanthe pimpindloidea — Meadows, &c. (frequent). 

„ lachendlii — Lodmoor. 
Papaver somniferum — ^Near Lulworth. 

„ hyhridum — ^Wyke. 
Pi8wm7?ianYtmit77i— Chesil Bank. 
Petrotdinum segetum — Hedges. 
Pastinaca sativa — Fields and roadsides. 
PrenarUhes mwralis — Portland. 
Pyrethrvm, maritimum — Salt Marshes. 
Plcmtago maHtima — Salt Marshes, Backwater. 
Phleum arenariwm, — Sandy Shore. 
Poa distans — Salt Marshes, Backwater. 

„ maritima — Salt Marshes, Backwater, 

y, proctmbena — Salt Marshes, Backwater. 

„ rigida — Dry places. 
Buscibs actdeatus — Eoadside near Broadway. 
Bosa spinosissima — Portland. 
RvbUi peregrina — Portland. 
Bvmex ptUcher — Roadsides. 
Buppia maritima — Salt Marshes, Lodmoor. 
BotthoUia incurvata — ^Salt Marshes (abundant). 
Senebiera coronopus — Shores. 

„ didyma — Shores. 
Silene a/nglica — Lodmoor. 

„ TTMrUima — Portland. 
8iion amomum — Hedges (frequent). 
Scahiosa cdwnibarta — Chalk Downs. 
Senedo eruH/olivs — Backwater (common). 

„ sylvaticus — Cliffs, Backwater. 
Sikbus pratensis — ^Moist Meadows (frequent). 
Smymium olusatrum — Cliff near the Pier. 
Sclidago virga-attrea — Portland. 
SciUola KoHi — Sands, Ferry Bridge. 
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ScUicornia herbacea — ^Marshes, Backwater. 
Scirpus mcmtimTis — ^Near Radipole, &c. 
„ savn — ^Portland. 

„ TdbemcemontancB — Portland (near Lighthouse). 
Trifolium/ragiferum — 
>t Jili/orme (rare) — 
„ maHtimum — Cliffs, Backwater. 
„ omithopodioides — Chesil Bank and Portland. 
„ scahrum — Sandy Shore. 
Tbrilis in/esta — Roadsides. 
Triglochin maritimum — Marshes, Badipole. 
Triticum Idiaceum — Roads near Sandsfoot. 

„ jimceum — Sandy Coast, Ferry Bridge. 
Thesium ImophyUttm—CiiSs by Sandsfoot. 
Vicia tetra^perma — Backwater Shore. 
„ loevigata — ^Radipole. 
„ gracilis — Cornfields, Portland. 
„ angiisti/olia — Clififs near Sandsfoot. 
„ Zt^^eer— Cliffs, and Lodmoor. 
ZannicheUia pdlmtris — Salt Marshes. 

In the Island of Portland the root of the common Arum macti- 
latum is prepared and eaten, and a good quantity was at one time 
sold, under the name of Portland arrowroot. Since the reduction in 
the price of the arrowroot of commerce, it has been but little used. 

Crithmvm maritimum, — On the Chesil Bank, and on the cliffs 
at Portland, where it is a herb in much request for pickling. 

Manuscript Note of Professor E, Forbes. 
Vaeibties of Viola Canina observed in Portland. 

1. Large normal form in bushy places. Flowers very purple — sepals 
lanceolate — spurs rather stout — palea purple — radical leaves large, long, 
slender : all leaves more or less slightly hairy. 

2. Smaller form. Similar, but more contracted — leaves very slightly 
hairy — cordate — radical leaves not conspicuously large — spurs large, pale, 
rarely purple. 

3. Small csspetose. Flowers very large in proportion to leaves — spurs 
mostly large— purple-blue — purple rarely, or often yellowish or white — 
leaves all small, except radicals — smooth crenulate. 
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LIST OF REMAINS DISCOVERED IN NEIGHBOURHOOD 

OF VERNE HILL, PORTLAND. 

Kindly communicated by Gapt. Mascall, Royal Engineers. 



A. — Within the Entrenchment on the upper portion of the West 

slope of the Verne. 

1. Upper portion of skull found with skeleton much decayed, 

enclosed within a kist of stone slabs placed on edge, and 
covered with similar slabs. 

2. Lower jaw-bone and one thigh-bone, found within the casing 

similar to that referred to in No. 1, A. At the side of this 
coffin was a similar one, apparently that of an inflEUit. 

3. Broken pieces of pottery found in the neighbourhood of the 

above. 

4. Flint instrument found in the eastern parapet of entrenchment, 

near S.W. flank. 

5. Eimeridge Glay shale used as the lining of a grave. 

6. Ball of chert or dark flint used as a matrix for forming flint 

instruments. 

B.— Top of Verne EiU, 

1. Large urn of burnt day, found resting on its side, on the breast- 

bones of a skeleton, which was found with two others within 
one stone casing, composed of slabs of an upper Portland bed, 
which slabs were placed together in the same way as for the 
coffins in western entrenchments before mentioned, within 
the urn containing charcoal. 

2. Gopper stirrups four or five feet below the surface. 

C. — South slope of Verne HUl near flank of S,E, Demi^Bastion 

at top of Escarpment, 

1. Skull of ox found within a circular dry stone wall, about five 

feet in height, the circle six feet in diameter; and other 
bones much decayed ; also a large quantity of ashes. 

2, Disc of Kimeridge Clay shale. 
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3. Finger-bone with spiral ring of bronze. 

4. Gold coin, 97 grains, Gaulish type. Copied from a stater of 

Philip of Macedon. Obverse a "head of Apollo'*; reverse 
Chariot commemorative of victory at Olympic games. 

D. — East, between Verm Hill and the Sea. 
1. Spearhead found in debris of cliff four feet below surface. 

E. — North Common, below Verne Hill. 

1. Skull with entire skeleton, enclosed in loose slabs of shale, placed 

on edge, and covered by similar slabs. 

2. Iron nails found within the stone casing, apparently used for 

fastening an inner wooden coffin of which no other trace 
remains. 

3. Skull found in position similar to above, where several others 

were found, the bodies lying east and west. 

4. Iron tool supposed to have been used in stone-dressing, a stone 

coffin having been discovered close to them. 

5. Copper coins (Antoninus) found near No. 4, two feet below the 

surface. 

6. Enamelled brooch or clasp near No. 5. 

7. Small disc of burnt clay perforated, apparently a stand for a vase 

with pointed base. 

8. Small bronze ring in an excavation on North Common. 

9. Small vase of sun-dried clay (lathe-turned). 

10. Cap of sim-dried clay, shaped with head. 

11. Broken vase. 

12. Cut portions of deer-horns foimd near No. 4. 

13. Bullock's horn. 

14. Two copper coins. 

15. Lead-coated shot, found 5th June, 1865. 

16. Iron shot. 

17. Circular stone (quoit ?), indurated chalk. 

18. Coin, silver penny, Henry III., Terre le Chaunier, 1222. 

N.B. — Nos. 5 to 18 were found from two to four feet below the 
surface in excavating for drains on the North Common. 

F. — S.E. Olacis, near Hut. 

1. Black-ware urn 6 inches high. 
2 and 3. Flat saucers. 
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4. Knife. 

5. Skull with other portions of skeleton found in a kist of slabs of 

Portland Stone, about three feet below the surface, in a deposit 
of Drift-earth. 

6. Part of a speculum or mirror, bronze gilt, found with bones in 

S.E. glacis about 1878, near F 8. 

7. Flint arrow-heads, &c., found in an ancient " Midden "with large 

quantities of cockle and limpet shells, by side of road to 
Verne from Fortune's Well, in the top of drift, near S.W. 
glacis. 

8. Skull found with other bones on S.E. glacis in a kist. 

9. Boars* tusks and bone implements found in Midden on Verne 

road. 
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[The fossils, &c., the names of which are printed in Italics, are figured in 

the Text.] 



Abbotsbury, 75. 

Corallian of, 47. 

iron-ore, 48. 

Section of iron-bearing beds at,50. 

Acasta Montagui, 177. 

Acrosalenia decorata^ 36. 

Adelsburg, 117. 

Agates, 178. 

Agglestone, 152. 

Aish, 115. 

Alaria trifida, 28. 

Alcyoninm, 43. 

Alum Bay, 139. 

^— Shale of Kimeridge and Whitby, 

61. 
Ammonites, 93, 183, 200. 

found in Weymouth Strata, 186. 

triplex, 84. 

crenaiuSy 28. 

gigas, 85, 92. 

giganteus, 126, 187, 188. 

^— Jason^ 28. 

LeachHy 28. 

perarmatus, 185. 

subloBviSf 28. 



varians, 132. 



Analysis of Abbotsbury iron-ore, 48. 

Atlantic Mud, 134. 

^— Combrash, 17. 

-^^ Kimeridge Shale, 60. 

— — Lignite from Kimeridge Clay of 

Weymouth, 76. 
— Pipe-clay (Corfe), 141. 

Portland Dirt-Bed, 106. 

Stone (Top Bed), 91. 

^— Tchomozem, 108. 
Ancient Drift, 149. 
Antenularia, 176. 
Anticlinal Axis of Weymouth, 161. 



Antrim, Chalk of, 136. 
Apiocrinites rotundus, 13. 
Aptychus latus, 187. 
Aragonite, 185. 
Argiope cistellula, 183. 

capsula, 183. 

Arrow-heads, 189. 

Artesian Well at Kentish Town, 9. 

Arum maculatum, 239. 

Athens, Fossils in Museum of, 147. 

Atlantic Mud, analysis of, 134. 

Atmospheric influences, 157. 

Avioula echinata, 18. 

Bacon, 123. 

Bacon Tier, 116. 

Bagshot Series, 140. 

BamdooTy or Durdle Cove, View of, 5. 

Base Bed, 31, 87. 

Bafs Comer, view of Chalk Cliffs, 135. 

Beachy Head, 135. 

Beaumont, £lie de, on Mountain 

Chains, 1. 
Beche, Sir H. T. de la, 21, 26, 135, 

160, 225. 
Beckles, S. H., 127. 
Beef, 123. 
Belemnites, where found, 188. 

List of, 189, 

■ Owenii, 23. 
'— hastatus, 23. 
'— gracilis, 23, 31. 
Benettites, 110. 
Best Bed, Portland Stone, 169. 
Bincliflf Grit, 38. 
Bincombe, 28, 133, 139. 
•^—^ Down, Gravels at, 149. 

Heath, 139. 

Bindon Abbe^}^ \\%« 
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Black Earth of Russia, 107. 

Blackdown Hills, 128. 

Black Nore, 82. 

Blainville, M. de, 110. 

Blake, Prof. J. F., 35, 48. 

— on Section at St. Alban's Head, 

84.89. 
Bones, found in Isle of Portland, 144. 
Bone Caverns, 144. 
Bos longifrons, 144. 
'^-— urns, 144. 

Bothenhampton, Fossils from, 224. 
Boulogne, 109. 

Portlandien of, 89. 

Bournemouth, Clay*beds, 142. 
Bow and Arrow Castle, 95. 
Brachiopoda, 19, 134, 183. 
Bradford Clay, 15. 
Breakwater, construction of, 94. 
Breccia, 149-150. 
Bridport, 218. 
Fossils from Inferior Oolite of, 

229. 
Brill, 116. 
Bristow, H. W., 7, 48, 62, 118, 120, 

143, 170,201,219. 
British Strata, Table of, 7. 
Broadwej, Corallian of, 46. 
Brodie, W. R., 210. 
Brontozoum-footsteps, 183. 
Buccinum natlcoides, 92. 
Buckland, Dr.. 21, 110, 152, 160, 225. 
^— On the Mosaic Deluge, 6. 
Bucklandia, 110. 
Buckland Yoleys, 21. 
Buckman, Prof., 19, 219. 
Building Stone, Portland, 87, 94. 
Bulimus acutus. 234. 

Caen Stone, 10. 
Calcareous Grit, 35, 43. 
— — Fossils from, 36, 44. 
Calcite Shells, 185. 
Cap, 105. 

Cardium edule, 155. 
Carrara Marble, 10. 
Carruthers, Mr., 110, 
Casts, 185. 
Cephalopods. 138. 
Cerithium DamoniSy 28, 193. 
Portlandicum, 86, 92. 



Ceme Abbas, Chalk of, 135. 
Cenrus Tarandus, 144. 
Chalbury, 125. 
Chalcedony, 91. 
Chaldon, 128. 
Chalk, 134, 217. 

Hills, Height of, 136. 

Flints, 149. 

Marl, 133. 

Upper, 138. 

Vertical, 135. 

Characteristic Fossils, Combrash, 18. 
Charmouth, 128. 
Chesil Bank, 167, 170. 

View of, 168. 

Chesilton, 82. 

Chloritic Marl, Fossils from, 131-133. 

Church, New, Portland, 95. 

Old, Portland, 95. 

Wyke, 95. 

Cidaris florigemma, 36. 

Clathraria Lyellii, 126. 

Clay-beds, Bournemouth, 142. 

Clay-parting, 116. 

Cliffs, 43. 

Clupea minima, 138. 

Coal-money, 62. 

Coast-line, receding, 2. 

Cold Harbour Lane, Fosssils foand at, 

15. 
Comatula, 138. 
'^—' rosacea, 233. 
Coniferous Trees, changed into stone, 

194. 
Conybeare, Mr., 13, 135. 
Coode, Sir John, 154, 172-4. 
Coral Rag. Fossils of; 46. 
Osmington Mills to Ham 

Cliff, 45. 

Weymouth, 49. 

Corallian (Coral Rag), 34. 
Abbotsbury, 47. 

— Broadwey, 46. 
List of Fossils, 47. 

Beds, Section of, in Rodwell Cat- 
ting, 38. 
East of Osmington Mills, 46. 

Proper, 39, 44. 

Yorkshire, 34. 

Corbicella Portlandica, 88. 

\ — ' described, 192. 
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Corfe Castle, 140-1. 
Gombrash, Analysis of, by Prof. A. 
Voelcker, 17. 

Road to Dorchester, 19, 

Characteristic Fossils, 18. 

Corton, 83. 

Cutting, Fossils fonnd at, 83. 

Cretaceoas Series, 128. 

Crinoidea, 134. 

Crithmnm maritimum, 239. 

Crows* Nests, 109. 

Crustacea, 138. 

Crystals of Rock Salt, 123. 

Curf Bed, 87. 

Fossils found in, 87. 

Cycadese, 109. 

— changed into stone, 194. 
Cycadeoidese, 110. 
Cycadites, 112, 113. 

Cycas, 109. 

revoluta. 111. 

Cyclas, 125. 
Cycle of decay, 2. 
Cypris, 125. 

of Upper Purbeck Beds, 202. 

of Middle do. do., 207. 

of Lower do. do., 209. 

Cyrena media, 214. 

Damon, R., on Tchornozem, 107. 

Dawkins, Prof. W. B., 194, 

Dawson, J. W., On the result of recent 

Explorations of Erect Trees, 115. 
Day, E. C. H., On Lias of Dorset Coast, 

225. 
Decay and Renovation, cycle of, 2. 
Dene Holes, 165. 
Denudation, effects of, 6. 
Diluvial deposits, 151. 
Dirt-bed, Fossils from, 109, 194. 
Dog-tooth Spar, 117. 
Dorchester, 19. 

— Museum, 126. 

Dorsetshire Purbecks, List of Fossils 

from, 212. 
Druid Stones, 151. 
Druidical Temples, 152. 
Durdkf or Barndoor Cooe^ View of, 5. 
Durlston Bay, 97, 105, 118. 
Section of Purbeck Strata, 201. 



Earthquake in Java, 1. 
Echini, 140. 
Echinoidea, 134. 
Echxnobrissus cluniculariSf 35. 

scutatus, 36, 45. 

Eddystone Lighthouse, building of, 94. 
Elephas primigenius, 162. 

Tooth of, 147. 

antiquus, 162. 

Enaliosauria, 189. 
Etheridge, R., On Fossils, 182. 
— On Coast Section, Bridport Har- 
bour, 225. 
Evolution, Sir C. Lyell on, 182. 
Exogyra brantrutana, 84. 
conicOf 128. 

Farnham, 109. 
Faults, 159. 

Sections of, 52, 63. 

Fauna, Marine, of Dorset Coast, 228. 
Feather-star, 233. 

Ferns, growing near Weymouth, 235. 
Fisher, Rev. 0., 24, 118, 124, 143, 149. 

On Rigidity of Earth, 3. 

Fishes, List of, from the Swanage 
Beds, 211. 

Rarer, found off Chesil Bank, 

177. 
Fissures, 116. 
Fitton, Dr., 55, 84, 160. 
Fittonia, 110. 
Fleet, Origin of the, 170. 
Forbes, Prof. E., 118, 152. 
Forest Marble, 13, 16. 

Bothenhampton, 224. 

Cold Harbour Lane, Fossil?, 
15. 

Langton Herring, 16. 

Nottington, 16. 

Radipole, 14. 

Fossils, 181. 

Fossil Trees, 111. 

Foster, Dr. C. le Neve, 213. 

Foz-Strangways, Hon, J. H., 107. 

Fulgurites, 186. 

Fullers* Earth, 12. 

-r. List of Fossils from, 223. 

Gad Cltfp, 84. 
Gault, 129. 
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Glauconite, 128.- 
Goslin*8 Qaarry, 97. 

Roach from, 90. 

Gorgonia, 176. 

Gorwell Road, Fossils from, 50. 

Graphite, 82. 

Graptolites, 183. 

Gravels of Bincombe Down, 149. 

Great Dirt-bed, 106. 

Greenhill, Fossils from, 30. 

Greensand, 62, 128. 

— Fossils from Lower, 129. 

Upper, 129. 

Greywether Stones, 151. 

Grove Quarry, 87, 96. 

Gryphsea dilatata, 22, 24, 29, 31, 44. 

Ham Cliff, 29, 43, 45. 

— Section o^ 44, 

Fossil, found at, 31. 

Hastings Sands, 126, 214. 

Havre, Fossils found in Kimeridge 

Clay near, 73. 
Helix caperata, 235. 

nemoralis, 137, 156. 

lapicida, 137. 

Hemicidaris intermedia^ 36. 

Purbeckensis, 120, 213. 

Henslow, Prof., 114. 
Hills, how raised, 1. 
Holaster svbglobosOj 132. 
Holworth, 128. 

Cliff, 57. 

Horseflesh, 123. 
Hudleston, W. H., 35, 48. 
Hydrobia, 126. 
Hylseosaurus, 126. 

Ichthyosaurui, vertebrcB of, 189. 
Iguanodon, 126, 214. 
Inferior Oolite, 218. 
Iron Pyrites, 24. 
Isastrsea oblonga, 17, 88. 
Isle of Portland, Fossils from Port- 
land Stone, 92. 

Java, Earthquake in, 1. 
Jerusalem Marble, 136. 
Jordan Cliff, 29, 44. 
Judd, J. W., on Punfield Formation, 
215, 



Kaolin, 142. 

Keats, Mr., 60. 

Kentish Town, Artesian Well, 9. 

Kimeridge, Coal-money, 62. 

Fossils from Kimeridge Clay, 73. 

Grit, 65. 

Ledge, 72. 

'— Lower, Fossils from, 65. 

Upper do. do., 68. 

Clay, 45, 55, 129. 

Osmington Mills, 72, 127, 



129. 



76. 



Portland, 78. 
Sandsfoot, 75. 
Section of, 77. 
Weymouth, Lignite from, 



\ 



Kingbarrow Quarries, 89. 

Kingston (L of Purbeck) Church, 122. 

Kirkdale Cave, 145. 

Kitchen Middens, 163. 

KOnigsberg, Fossils collected at, 153. 

Landslips, 5, 7, 131, 157. 
Langton, 12. 

Herring, 19. 

Forest Marble, 16. 

Lebanon Fossils, 138. 

Leckenby, Mr., 19. 

Leland, Account off. of Portland, 169. 

Lepas anatifera, 176. 

Lepidoptera of Portland, 178. 

Lignite from Kimeridge Clay, 76. 

Lima Coodei, 88, 192. 

pectiniformis, 75. 

Linchets, 155. 

Lingula ovalis, 84. 

Linton Hill, Fossils from, 50. 

Lignite, 31, 76. 

Lithodmni, 88. 

Liveing, Prof. 6, D., 47. 

Loddon, 126. 

Loriol, M. de, ' L*£tage Portlandien de 

Boulogne,' 89. 
Lower Bagshot Sands and Clay, 141, 

217. 
Lower Dirt-Bed, Portland, 105. 

Greensand, 129. 

Lucina Portlandica, 92. 
Lulworth, 97, 105, 109. 
G%&tle,119. 
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Lul worth Cove, 118, 123, 127. 129. 

View off 4. 

..— — Fossil Forest at, 114. 
Lyell, Sir C, 142, 182. 

Mackintosh, D., On Origin of Valleys, 

156. 
Maggot Quarry, 96. 
Mammalia, List of £xtinct, 194. 
Mammaliferous deposits, 147. 
Mansel-Pleydell, J. C, 37, 41, 73. 
Mantellia, 110. 
Marble, Purbeck, 121, 201. 
Marine Fauna of Coast of Dorset, 228. 
Mascall, Captain, 240. 
Medjansk, Kimeridge Clay of, 56. 
Megaceros Hibernicus, 144. 
Megalosanrus, 126. 
Melcombe Regis, 154. 
Mewps Bay, 105, 118, 120, 209. 
Modiola pallida^ 88. 
Moignes Down, 44. 
Mollusca, 228. 

first air*breathing, 115. 

Morris, Prof. J., 182. 

Mosaic Deluge, Prof. Buckland on, 6. 

Mountain Chains, M. de Beaumont on, 

1. 
Muller, Hugo W., 106, 107. 
Murchison, Sir R., 93,. 107, 149. 
Myacites Jurasii, 126. 
'— decurtatus, 44. 
Mytilus autissiodorensis, 84. 

Nannosqchus graciudems, 211. 

Natica elegans, 92. 

Neale, Mr., 148. 

Newton, E. T., 42. 

Nothe Clay, 37. 

Nottington, 19, 25. 

Fosssils at, 16. 

— Forest Marble, 16. 
Nova Scotia, 151. 
NmieoUtes clunicularis, 18. 
Nuthetes destructor, 211. 

Obebsteik, Agate-workings of, 179. 
Oolite Formation, extent of, 9. 

' in Arctic America, 10. 

Ophioderma tenuibranchiata, 219. 
Oriental Alabaster, 118. • 



Osmington Fault, 162. 

— Fossils in Coral Rag at, 39. 
Mills, 118. 

Upper Greensand of, 128, 129. 

Ostraea, 200. 

acwnitiata, 12. 

deltoidea, 22, 35, 55, 75, 85. 

distorta, 213. 

— ezpansa, 92. 
— — solitaria, 87. 
Oxford Clay, 21, 36. 

Paludina, 125. 
Passage Beds, 65. 
Patella athletica, 137. 

vulgata, 137. 

Pea-grit, Osmington Mills, 45. 
Pear Encrinite, 15. 
Pecten lamellosus, 92. 
— — quadricostaiuSf 128. 
Pellat, M. E., 89. 
Pennant, Mr., 135, 
Pennsylvania Castle, 114. 
Pentacrinu8, 28. 

Europseus, 233. 

Pertia mytihideSy 86, 88. 
Petrifaction, forms of, 194. 
Petrified Amber (Belemnites), 189. 
Phillips', J., Geology of Yorkshire, 19. 
Pholadidse, 17. 
Phohdomya bucardiunif 18. 

— paucicostata, 44. 
Physa, 125. 

Pickard, Rev. 0. P. C, on Spiders of 

Dorset, 178. 
Planorbis, 125. 

Plants growing hear Weymouth, 236. 
Plesiosaurus, 190. 
skeleton of, 86. 

VertebrcB of P, arcuatuSy 191. 

Pleurotomaria rugata, 126. 
Plicatula, 92. 

Pliny, 180. 
Pliosaurus, 191, 194. 

grandis, 71. 

* Porcupine * Expedition, 13. 
Portisham, 104, 152. 
Portland, Isle of, 79, 92. 

Beds, 64, 80. 

Dirt-Bed, composition of, 106. 

FossilafouiA wl'««^.«v^«8^^\^^'^ 



248 



IKBBX. 



Poi-tland Sand, 80, 81. 

of Black Nore, 82. 



Stone, 81, 85, 199. 

Report on, 94. 

Analysis of, Top Bed, 91. 

Annnal Quantity raised, 



93, 94. 



Series, 85. 
of England, Fossils 

from, 98. 

Section of Quarries in, 81, 96. 

Screw, 86. 

Post-Tertiaiy, 10, 142. 
Poxwell, 105. 
Preston, 87. 

Hill, 43, 44. 

Prestwich, Prof., 134, 148, 150, 159. 
Prout, Dr., on Fossil Trees, 113. 
Pseudo-Volcano, Ringstead Bay, 63. 
Pterodact}/l€f 214, 
Pterophyllum pecten, 112. 

comptum, 113. 

Punfield Formation, 214. 

— — Section of, 215. 

' Fossils from, 215.. 

Pupa, 115, 156. 
Purbeck, Islfe of, 87. 

Formation, 104. 

Fresh-water Shells of, 125. 

Marble, 121, 201. 

Strata, division of beds in, 124. 

Section in Durlston Bay, 

201. 
Purbecks of Durlston Bay, 200. 
Section of by H. W. Bristow, 

201. 

Quaternary, 161. 

Radipole Fossils, 15, 20. 

Backwater, 30. 

Raised Beach at Portland, 173. 

Beaches, 153. 

Remains from Verne Hill, 240. 
Reptilian Remains, Durlston Bay, 
210. 

Swanage, 212. 

Retrospect, 193. 
£hynchoneUa corndnna^ 18. 

Portiandica, 84. 



Richardson, Sir J., Oolite in Arctic 

America 10 
Ridgeway,*97, 105, 109, 118, 123, 

126. 
Rigidity of the Earth, Rev. 0. Fisher 

on, 3. 
Ringstead Bay, Section of Cliffs, 64. 

Pseudo- Volcano, 63. 

Roach, 85, 90, 91. 

Rock Salt, Pseudomorphs of, 123. 

Rodwell Cutting, Section of, 38. 

Rolleston, Prof., 197. 

Russia, Black Earth of, 107. 

— Kimeridge Clay of, 56. 

Sandsfoot, 75. 

Castle, 95, 159. 

Fossils, 39, 189. 

Sandstone Boulders, 151. 

Sarsen Stones, 151. 

Saurians, 189. 

Scalpellum vulgare, 176. 

Scaphitea csqualis^ 132. 

Screw, Portland, 86. 

Scrobicularia piperata, 155. 

Scrope, G. P., Chi Origin of Valleys, 

156. 
Scum, 97. 

Secondary Strata, 11. 
Sea Waste, 157. 
Section of East side of Lultoortk Cove^ 

120. 

Cliff, East of Bridport, 226. 

Purbeck Strata of Durlston Bay, 

201. 
Section at St. Alban's Head, Sammary 

of, 84. 

of Lower Eocene Gravels, 149, 

Selenite, 25. 
Septaria, 25. 
Serpula, 29, 213. 

vertebralis, 38. 

Shells, Calcite, 185. 

found near Portland Bill, 156. 

Weymouth, 233. 

Shell-mounds, 163. 
Sherborne Museum, 19. 
Shore Debris, 153. 

Skertchly, S. B. J., On Gun-flints, 194. 
Skull-cap, 81, 104, 209. 
\ aUlft, %V, 116. 
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Smeaton, 94. 

Smedmore, 61. 

Smith, Sir J., 109. 

Soils, Distribution of, in Dorset, 137. 

Sorby, Dr^ On Tidal Action, 14. 

On Preservation of Fossils, 

185. 
Sowerbia Dnkei, 92, 192. 
Species described in this volume, 192. 
Spiders of Dorset, 177. 

peculiar to Portland, 178. 

Squalidse, 138. 
Stonehenge, 152. 
St. Alban's Head, 84. 
St. Cuthbert's Beads, 33. 
St. Paul's Cathedral,' 94. 
St. Petersburg, 143. 
St. Peter's Fingers, 189. 
Stalactite, 117, 189. 
Stalagmite, 117. 
Star-fish, 138. 
Stare Cove, Strata at, 122. 
Suez Desert, 114. 
Sutton, 125. 
Swanage, 199. 

Purbeck Beds of, 115. 

Swindon, 116. 

Tatton, 19. 
Tchomozem, 107-108. 

Analysis of, by Dr. A. Voelcker, 

108. 
Teleosaurus, 191. 
Terebratula digona^ 13. 

ohovata, 18. 

intermedia^ 18. 

Terebratulse, 140. 
Tertiary, 183,217. 

Strata, 11. 

Theriosuchus pusillus, 211. 
Thickness of Purbeck Beds, 209. 
Thunderbolts (Belemnites), 189. 
Thuytes Kurrianus, 214. 
Tidal Action, Dr. Sorby on, 14. 
Tilly Whim, 87, 199. 
Triconodon mordax, 211. 
Trigonia, 24, 200. 

cymba, 84. 

gibbosa, 91, 92. 

incurva, 126. 

clavellata, 35, 38, 44, 45. 



Trigonia pectinata, 41. 
Trigonellites, 187. 
Trilobites, 183. 
Trimmer, Joshua, 140-141. 
Tubularia, 176. 
Turrilites costatus, 132. 
Turtle-stones, 26. 

Underground Huts (Dene-holes), 164. 

Remains found in, 164. 

Upper Greensand, 129. 
Upper Tier, 89. 
Upton, 105. 

Hill, 129. 

Valley, 129. 

Upwey, 87, 97, 133. 

Vale op Wardoub, 87. 

Valleys, origin of, 156. 

Valvata, 125. 

Vermi(mlaria concava, 128. 

Vermilia sulcata, 28, 29. 

Verne, 78, 90. 

Verne Ditch, 85. 

Hill, Remains found near, 240. 

— ^ Fossils found in, 86. 

Vertical Section near Bridport Har- 
bour, 226. 

Viola canina, varieties of, in Portland, 
239. 

Virchow, Prof., on Freedom of Sci- 
ence, 197. 

Voelcker, Prof. A., Analysis of Corn- 
brash, 17. 

Tchomozem, 108. 

Wallis, a. M., 164. 
Warbarrow Bay, 118, 127, 209. 
Wardour, Vale of, 87. 
Warminster, 128. 
Waycroft, 96. 
Wealden, 118,126. 
Webster, T., 106. 
Weymouth, 118. 

Coral Rag, 49. 

Harbour, 27. 

List of Fossils, 27-28. 

Strata, Description of Fossils in, 

186. 
— Saddle or A».lvc\v&s\^V^V. 
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Whidborne, Rev. G. F., 'Notes on 
Fossils,' 222. 

Whit Bed, 85, 89. 

Whitaker, W., 209. 

Whiteaves, Mr., 19. 

White Freestone, 87. 

White Nore Cliff, 128, 129, 131. 

— — Landslips at, 131. 

Fossils from the Chalk at, 

137. 

— ^ — ^ — ^ from Chloritic Marl, 
131. 

— ^ from Upper Green- 
sand at, 129. 

Williamsonia, 110. 



Wilson, C, 126. 
Win Spit, 199. 
Wishing-Well, 138. 
Wood, Rev. H. H., 19. 

Searles V., on Newer Pliocene, 

150. 
Woohvich and Reading Series, 139. 
Wright, Dr. Thomas, 219. 
Wychwood Forest, 13. 

Tatesia, 110. 

Yorkshire, Geology of, by J. Phillips, 
19. 

Zamia pungens^ 110. 
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